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ABSTRACT 
Peccaries (Artiodactyla: Tayassuidae) from the Late Miocene to Early Pliocene Gray Fossil Site: 
Regional Implications with a Review of Tayassuinae 
by  
Evan Doughty 
Analysis of the Gray Fossil Site peccary material indicates the presence of up to three species.  
Comparisons with the tayassuid material known from the Tyner Farm and Bone Valley 
Formation of Florida allows the identification of Mylohyus elmorei and at the GFS.  Within the 
GFS material, Prosthennops cf. P. serus and cf. Catagonus sp. are also tentatively recognized 
but further verification is required. The known range for Prosthennops is expanded into the 
Appalachian region.  Presence of M. elmorei at the Gray Fossil Site provides the first known 
occurrence of this species outside of the Palmetto fauna of Florida, indicating that the species 
once exhibited a larger range within the southeastern United States than previously known.  
Overall, the presence of M. elmorei indicates another parallel to the Palmetto Fauna of the Bone 
Valley Formation whereas Prosthennops cf. P. serus may indicate a connection to the 
Hemphillian of the western United States. 
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CHAPTER 1 
INTRODUCTION   
Peccaries are medium-sized pig-like artiodactyls that are members of the family 
Tayassuidae, which is considered to be a predominantly New World group.  One of the two 
subfamilies, Tayassuinae, is believed to have developed within the Late Hemingfordian to Early 
Barstovian North American Land Mammal Ages (NALMA), becoming geographically 
widespread throughout North America over time (Wright 1993, 1998; Prothero 2015).  North 
American records during the Miocene vary with multiple tayassuid species only being 
recognized from isolated sites and/or faunas whereas others exhibit extensive distributions 
(Wright 1998).  Few Miocene-Pliocene fossil sites exist within the southeastern United States 
with most of these known sites occurring in Florida (Farlow et al. 2001).  Due to poor 
representation of Miocene-Pliocene sediments, the tayassuid record within the region is strongly 
biased both spatially and temporally.  The Gray Fossil Site (GFS) (Fig. 1), discovered in the year 
2000, represents the first known occurrence of Miocene-Pliocene sediments within the 
Appalachian Mountains region (Parmalee et al. 2002; Wallace and Wang 2004).  This 
Hemphillian (NALMA) site is an infilled paleosinkhole, believed to date between 7 to 4.5 Ma in 
age, within the karstic Cambrian-Ordivician age Knoxville Group (Parmalee et al. 2002; Wallace 
and Wang 2004; Whitelaw et al. 2008).  A rythmitic lacustrine depositional setting within the 
GFS is believed to preserve a hickory and oak forest (Wallace and Wang 2004; Shrunk 2006, 
2008).   A diverse assemblage of well-preserved flora and fauna, including multiple identifiable 
species of Tayassuidae, have been discovered at the site (Parmalee et al. 2002; Wallace and 
Wang 2004; DeSantis and Wallace 2008).  The thesis here describes the tayassuid material from 
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the Gray Fossil Site, in an attempt to better understand peccary paleobiology and sympatry in 
southeastern North America during the late Miocene to early Pliocene.   
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Figure 1. Southeast United States showing location of the Gray Fossil Site, Washington County, Tennessee. 
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CHAPTER 2 
BACKGROUND 
Tayassuidae 
General Information 
Tayassuidae, being geographically widespread, is considered to be a sister taxon to the 
Suidae within Cetartiodactyla (Wright 1998; Hassanin et al. 2012).  Separation of the two 
families is believed to have occurred during the Eocene to early Oligocene in Eurasia with 
Tayassuidae or its ancestor migrating across Beringia to the New World and Suidae remaining 
restricted to the Old World (Cooke and Wilkinson 1978; Kiltie 1981, 1982).  Tayassuids have 
existed in North America since the Late Eocene, whereas the South American record begins in 
the Pliocene during the Great American Biotic Interchange (Thiemer and Kiem 1998; Wright 
1998; Gasparini et al. 2009).  Though Tayassuidae is predominantly considered to be a New 
World family, there have been multiple species assigned to it from the Old World (McKenna and 
Bell 1997; Wright 1998).  Wright (1998) briefly questions the validity of three of these Old 
World “tayassuid” species from South Africa (Hendley 1976), India (Colbert and Brown 1933), 
and France (Stehlin 1899; Pearson 1927) due to the presence of suid apomorphies in those 
specimens.  Currently, the exact relation between Old World taxa and the Tayassuidae of North 
America is uncertain, however, the relationship of Suidae and Tayassuidae as sister taxa is well 
accepted (Wright 1991, 1998; Marcot 2007; Orliac et al. 2010; Orliac 2012). 
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Morphologic Characters  
Synapomorphic Characters. As sister taxa, Suidae and Tayassudiae exhibit multiple 
skeletal synapomorphies.  Cranially, both groups exhibit a dorsocephalic skull with an elongate 
rostrum that terminates into a disk-like rhinarium (Herring 1971; Sowls 1997; Wright 1998).  
Canines of both groups are hypselenodont in nature (Herring 1971).  Zygomatic arches are 
robust and become laterally inflated in multiple genera within both families (Herrin 1971; Cooke 
and Wilkinson 1978; Wright 1991, 1993, 1998).  Squamosal bones have a tympanic and 
postympanic process that encloses the auditory meatus (Wright 1998).  Synapomorphic 
postcranial characters include the presence of additional foramina perforating the neural arch 
pedical of the third to sixth cervical vertebrae and partial to complete fusion of the 3rd and 4th 
metapodials (Wright 1998).  The second and fifth metapodials exhibit variable morphologies, 
being gracile or reduced to a splint-like condition, to non-existent in extant species.  However, 
such reduction is derived, as earlier tayassuids exhibit unreduced second and fifth digits (Schultz 
and Martin 1975; Prothero and Grenader 2012). 
Apomorphic Characters. Members of Tayassuidae can be differentiated from Suidae by a 
number of dental and skeletal apomorphies, namely tayassuids exhibit a dorsoventral orientation 
of the canines, rather than the lateral orientation that occurs in suids (Scott 1913; Herring 1971, 
1972; Cooke and Wilkinson 1978; Kurtén and Anderson 1980; Wright 1991, 1998; Eisenberg 
1999). Tayassuids also exhibit simpler molar patterns compared to the suids; with the latter 
exhibiting numerous accessory cuspules across the occlusal surface (Scott 1913; Herring 1971; 
Kurtén and Anderson 1980).  Though, the lower third molar exhibits a complex assortment of 
cusps along the posterior heel in both families, tayassuids lack a multicuspulid on the 
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hypoconulid (Herring 1971; Wright 1991, 1998).  Dorsoventral splitting of the rostral muscle 
fossa is prevalent within Suidae but lacking in Tayassuidae (Herring 1971; Wright 1991, 1998).  
Postcranial characters of the Tayassuidae which are distinct from suids include partial to 
complete fusion of the third and fourth metacarpals and metatarsals into cannon bones, whereas 
the second and fifth metacarpals and first metatarsal are reduced to splints (Scott 1913; Herring 
1971; Kurtén and Anderson 1980).  Fusion of the ulna and radius is stated by Scott (1913) and 
Kurtén and Anderson (1980) as being another defining characteristic of the Tayassuidae.  
Subsequent skeletal and dental apomorphies not only distinguish Tayassuidae, but also 
characterize the Tayassuinae and the Hesperhyinae subfamilies. 
Tayassuinae 
Tayassuinae, the extant subfamily, is comprised of numerous, morphologically diverse species 
over a geographically and temporally widespread distribution.  Distribution of the subfamily is 
restricted to North America—(Barstovian NALMA to Holocene)—and South America—
(Chapadmalalan SALMA to Holocene) (Wright 1991, 1998).  This subfamily contains 
approximately thirty-five species, three of which are extant (Fig. 2).  Tayassuines exhibit a 
suborbital bulla, elongation of palate posterior of the M3, auditory bulla dorsal to the glenoid 
fossa, a p4 that lacks paraconid, and transversally broad brain case (Wright 1991, 1998). All of 
Tayassuinae, excluding “Cynorca” occidentale, exhibit a dental formula of I 2/3, C 1/1, P3/3, 
and M3/3 for a total of 38 teeth whereas “Cynorca” occidentale exhibits 40 teeth due to the 
retention of the P1(Sowls 1997; Eisenberg 1999; Macfadden et al. 2010). Complication of the 
premolar series is a trend present within the subfamily, from the primitive condition represented 
in Dyseohyus fricki, “Cynorca” occidentale, and “Prosthennops” xiphodonticus, to the complete  
18 
 
 
 
Figure 2. Phylogenetic relationship of tayassuine genera modified from Wright (1998).  The 
Tayassuinae subfamily is currently comprised approximately 35 species, however, there is not a 
consensus on the number of genera.  Hemphillian genera include Catagonus, Platygonus, 
Prosthennops, and Mylohyus.  Updated generic and specific information from Prothero and 
Pollen (2013) is applied for Woodburnehyus and Skinnerhyus, formerly the Black Hawk and 
Machaerodus Quarry species, respectively.  Additionally, Theimer and Keim (1998) is followed 
for referring to the genus Dicotyles as Pecari.  
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molariform condition in Mylohyus (Woodburne 1969; Wright 1991, 1998).  Moreover, laterally 
extending wing-like zygomata are present within Macrogenis, Woodburnehyus, Skinnerhyus, 
Catagonus, Platygonus, Mylohyus, and Prosthennops; with the structure being sexually 
dimorphic in Platygonus (Matthew 1924; Schultz and Martin 1975; Wright and Webb 1984; 
Wright 1989, 1991, 1993, 1998; Prothero and Pollen 2013). A common feature of the subfamily 
is variance of the position and development of cusps and conules among individuals within a 
given species rendering reliance on strictly non-primary dental features difficult (Wright 1991, 
1993, 1998; Prothero and Grenader 2012).   
Sexual Dimorphism 
Sexual dimorphism is prevalent within Tayassuidae.  Specifically, Wright (1991, 1993, 
1998) refers to discrete sexual dimorphism of the canines as being a plesiomorphic trait of the 
family.  Tertiary species exhibit canines that are larger in diameter in male individuals than in 
females (Wright 1993).  This dichotomy is lost, however, in extant species, Catagonus wagneri, 
Pecari (= Dicotyles) tajacu, and Tayassu pecari, as well as the Late Blancan to Rancholabrean 
(NALMA) Mylohyus fossilis and the Rancholabrean (NALMA) Platygonus compressus (Wright 
1993).  Both M. fossilis and P. compressus exhibit a degree of overlap in canine size between 
males and females rendering it unreliable as a method to derive the sex of an individual (Wright 
1993; Sowls 1997).  Representation of the wing-like zygomata in both male and female 
individuals is considered to be a primitive condition that occurs in Macrogenis, Woodburnehyus, 
Skinnerhyus, and the Love Bone Bed species (Wright 1993).  Currently, this feature is only 
known to be sexually dimorphic in Platygonus (Wright 1993, 1998).  Irvingtonian and 
Rancholabrean (NALMA) species of Platygonus (P. cumberlandensis and P. compressus) 
exhibit a distinctive difference between male and female zygomata, whereas the extant species 
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completely lack this feature (Wright 1991, 1993, 1998; Sowls 1997).  Wright (1993) indicates 
that there is a correlation between the loss of dimorphism between male and female canines and 
the reduction and/or loss of the wing-like zygomata in Catagonus, Prosthennops, Platygonus, 
and Mylohyus. 
Extant Tayassuids 
Range and Habitat 
Extant peccaries—Pecari tajacu, Tayassu pecari, and Catagonus wagneri—inhabit an 
extensive geographic range with diverse habitats (Mayer and Brandt 1982; Sowls 1997; 
Eisenberg 1999). Inhabiting the largest geographical range of the extant tayassuids, P. tajacu is 
known to occur from the southern-most United States to the Gran Chaco of northern Argentina 
(Bodmer and Sowls 1993; Sowls 1997). This range contains desert, brushland, open mesquite 
forests, subtropical to tropical rain forest, and thorn forest habitats (Sowls 1997; Eisenberg and 
Redford 1999).  Despite inhabiting a similar distribution to that of the P. tajacu, T. pecari bears 
the distinction of being predominately restricted to the subtropical to tropical rain forest habitats 
of southern Central America and South America (Mayer and Brandt 1982; Mayer and Wetzel 
1986; Sowls 1997; Eisenberg and Redford 1999).  An exception to this restriction is represented 
by the presence of T. pecari within the arid thorn forests of the Gran Chaco region of western 
Paraguay (Groves and Grubb 1993; Sowls 1997; Eisenberg and Redford 1999).  On the other 
hand, C. wagneri inhabits a much smaller range, occurring only within the Gran Chaco region of 
northern Argentina, Paraguay, and southern Bolivia (Sowls 1997; Eisenberg and Redford 1999).  
The extensive geographic range and diversity of habitats that are inhabited by the extant 
peccaries has led to variation in ecology. 
21 
 
 
Ecology 
  Peccaries, particularly P. tajacu, exhibit a highly varied diet throughout their widespread 
distribution (Bodmer and Sowls 1993; Sowls 1997).  Sowls (1997) indicates that the primary diet 
of the extant tayassuids includes succulents, roots, tubers, fruits, and nuts, with opportunistic 
omnivory comprising a minor component of the diet.  In particular, the consumption of 
succulents, roots, and tubers is more prevalent in C. wagneri and P. tajacu within the xeric 
habitats of the Gran Chaco and southern United States and Mexico (Sowls 1997).  Alternatively, 
P. tajacu and T. pecari living within subtropical to tropical forested habitats exhibit a diet 
consisting mostly of fruit and nuts (Kiltie 1980, 1981a; Sowls 1997).  Moreover, Kiltie (1980, 
1981a), during the examination of stomach contents of both P. tajacu and T. pecari reports that 
both species were consuming similar plant matter, indicating the potential for competition 
between these sympatric species.  Kiltie (1982) specifies that T. pecari exhibits a greater bite 
force than P. tajacu allowing for potential niche specialization.  Despite potential specialization, 
Mayer and Brandt (1982) report a lack of direct interaction between the three extant species 
within their study area in the Gran Choco.  Mayer and Brandt (1982) report a temporal 
separation of the species, citing that only a single species would be observable at a time, thus 
alluding to mutual avoidance.  
Overview of Hemphillian Tayassuids 
Mylohyus Cope, 1889 
Originally Mylohyus was designated by Cope (1889), using Dicotyles nasutus Leidy 
(1869), to represent tayassuids with molariform second premolars and elongate skulls.  Gidley 
(1921) expanded the diagnostic dental characters of the genus to include full molarization of the 
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third and fourth premolars.  Described as being potentially derived from Prosthennops 
(Lundelius 1960; Kurtén and Anderson 1980), Mylohyus has been known from the Hemphillian 
to the Rancholabrean (NALMA) (Kurtén and Anderson 1980; Wright and Webb 1984; Wright 
1998) of North America.  The number of species within the genus has been debated with the 
Blancan (NALMA) to Rancholabrean species—Mylohyus fossilis, M. nasutus, and M. 
floridanus—being synonymized in variable configurations depending on the author (Kinsey 
1974; Kurtén and Anderson 1980; Wright 1991, 1998).  Synonymization of the Pleistocene 
species was first suggested by Ray (1967) on the grounds of interspecific variation derived from 
geographic and temporal distribution.  Kurtén and Anderson (1980) followed the suggestion of 
Ray (1967), designating M. fossilis as a junior synonym of M. nasutus.  Westgate and Messick 
(1985) indicated that the dental and cranial variation is within the margins that may be exhibited 
by a single species, citing M. fossilis as the proper senior synonym due its earlier description by 
Leidy (1859).  Wright (1991, 1995, 1998) followed the use of M. fossilis being the senior 
synonym, with the addition of M. floridanus, under the premise that the latter fell within the size 
variation of the former and lacked apomorphies.  Hemphillian species, M. longirostris and M. 
elmorei, were described by Thorpe (1924) and White (1942), respectively.  Thorpe (1924) 
erected Prosthennops longirostris based on a partial mandible exhibiting molariform premolars 
that were simpler in comparison to the Pleistocene Mylohyus. Reassignment of P. longirostris to 
Mylohyus was conducted by Wright (1998).  Mylohyus elmorei, originally Prosthennops elmorei 
(White 1942) prior to revision by Wright and Webb (1984), was differentiated from the rest of 
the genus by a triangular wing-like zygoma and an overall larger size. 
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Catagonus Ameghino, 1904 
 Catagonus, erected by Ameghino (1904), has been documented as being a geographically 
widespread taxon comprised of four species (Ameghino 1904; Wright 1998).  Species assigned 
to the genus include C. metropolitanus (type species), C. stenocephalus, C. brachydontus, and C. 
wagneri (Wright 1998).  Lund (in Reinhardt 1880) originally described C. stenocephalus as 
Dicotyles stenocephalus, with subsequent reassignment to Platygonus (Brasiliochoerus) 
stenocephalus by Rusconi (1930) during the erection of the Brasiliochoerus subgenus.  Wright 
(1991, 1998) reassigned the species to Catagonus citing the short diastema as a key feature in 
distinguishing the species from the genus Platygonus.  Description of the Hemphillian C. 
brachydontus was initially performed by Dalquest and Mooser (1980) who attributed the Ocote 
Fauna material to Desmathyus.  Subsequent assignment to Catagonus was conducted by Wright 
(1989) due to dental similarities with the more complete Buis Ranch and Bone Valley material.  
Formerly believed to have been extinct C. wagneri, formerly Platygonus wagenri Rusconi 
(1930), was assigned to the genus Catagonus by Wetzel (1975).  Wetzel (1975) utilized the 
presence of larger teeth, greater length of the cheek tooth series, and shorter postcanine 
diastemas to place the species within Catagonus.   
Additionally, two unnamed species known from Nebraska (Wright 1989, 1991) and 
Miramir (Wright 1991) have also been attributed to the genus based on limited and incomplete 
cranial and dental material.  Wright (1989) referred the Nebraskan species to Catagonus as 
?Catagonus sp. on the basis of dental and diastema characters being similar to C. metropolitanus. 
However, other cranial characters—such as the suborbital bulla and alisphenoid pterygoid 
process—are not present in the material described by Wright (1989) prompting him to assign the 
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species to the genus with the caveat that further material is required to properly verify the 
validity of the species.  Following Wright (1991), it is inferred that the unnamed species from 
Miramar, referred to as Catagonus sp., was designated to the genus due to the presence of large 
suborbital bulla and an alisphenoid that exhibits pterygoid processes that contact the palate at an 
angel equal or less than 20°.   Described as exhibiting a smaller body size than all other 
Catagonus species and bunodont dentition, Wright (1991) indicates potential parallels to 
Prosthennops material described by Rusconi (1930).  Wright (1991) goes as far as to indicate 
that the Prosthennops material described by Rusconi (1930) may be conspecific, but fails to 
elaborate his reasoning. 
Prosthennops Gidley, 1904 
Prosthennops, has undergone numerous revisions and repeated scrutiny throughout its 
history.  Wright (1991) indicated that sixteen separate species have been assigned to the 
Prosthennops since its inception.  However, Wright (1991, 1998) dictated that none of these 
species exhibit the apomorphies present in the type species, Prosthennops serus, indicating that 
the genus was utilized as a “trash can” group for Miocene bunodont tayassuids.  Originally, P. 
serus was described by Cope (1877) as Dicotyles serus with Gidley (1904) erecting 
Prosthennops using Cope’s manuscript name labeled to the Dicotyles serus type specimen.  
Gidley (1904) failed to designate a type for the genus resulting in ambiguity on whether the type 
is based on P. serus or P. crassigenis (Macrogenis crassigenis) (Wright 1993, 1998).  Erection 
of the subgenera Prosthennops and Macrogenis by Matthew (1924) resulted in him being the 
first to revise the genus, however, ambiguity remains.  Skinner et al. (1977) attributed P. serus 
Cope as being the type for the genus in response to P. crassigenis, originally recognized as the 
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type for the genus by Hay (1930), being designated as the type for the Prosthennops subgenus 
Macrogenus.  However, Wright (1991) indicated that this assignment assumes that Gidley (1904) 
included Dicotyles serus Cope during the erection of the Prosthennops genus.  Subsequent 
authors—Thorpe (1924), Barbour (1925), Colbert (1935, 1938), Schultz (1937), White (1942), 
and Schultz and Martin (1975)—erected or reassigned further species to the genus.  Wright 
(1991, 1993, 1998) designated Prosthennops as monotypic with the sole species being P. serus 
due to the lack of apomorphies in the other species previously assigned to the genus.  
Furthermore, Wright (1991, 1998) also stated that the material referred to as P. serus is 
incorrectly attributed to the species, with Hesse (1935), Colbert (1938) and Schultz and Martin 
(1975) being the few published sources to properly report P. serus.   
Platygonus Le Conte, 1848 
Platygonus, one of the longest recognized genera within Tayassuidae, has been 
comprised with multiple taxa over a widespread geographic and temporal range, however, some 
ambiguity remains regarding the validity of certain species.  Le Conte (1848) erected the genus 
Platygonus, with P. compresses as the type, from material found in Galena, Illinois.  Following 
Wright (1998), the North American species of the genus included P. pollenae, P. compressus, P. 
pearcei, and P. cumberlandensis (Wright 1998).  Kurtén and Anderson (1980) also recognized 
the species, P. vetus and P. bicalcaratus, with P. compressus as a junior synonym of the former, 
following Slaughter (1966).  Wright (1991) maintained the separation of P. compressus and P. 
vetus contrary to Slaughter (1966) and Kurtén and Anderson (1980), on the grounds that the P. 
vetus type lacked sufficient diagnostic characters to validate the synonymization of the two 
species.  However, Wright (1991, 1995) indicated that the two species may eventually be 
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synonymized—with P. vetus as the senior synonym—however, further material and assessment 
are required to verify this.  Originally recognized as a distinct species by Wright (1991, 1993, 
1998), P. pollenae has been referenced as Platygonus sp., Edson Quarry species.  Formal 
description of the species was subsequently conducted by Prothero and Grenader (2013).  Wright 
(1998) also tentatively attributed two other species, ?Platygonus brachyrostris and ?Platygonus 
oregonensis—formerly “Prosthennops” brachyrostris (Shotwell 1956) and “Prosthennops” 
oregensis (Colbert 1938), respectively—to the genus with no rectification of the characters and 
specimens used in the reassignment.  Prothero and Grenader (2012) questioned this assignment 
based on the brachydont and bunodont nature of the known ?Platygonus oregonensis material.  
Due to the absence of rectification of the assignment for both ?Platygonus brachyrostris and 
?Platygonus oregonensis and the lack of dental similarities (i.e., zygodonty; Prothero and 
Grenader 2012) that are generally present within Platygonus, these species will not be considered 
as Platygonus unless concrete evidence for reassignment is produced.    
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CHAPTER 3 
METHODS AND MATERIALS 
Gray Fossil Site 
 Gray Fossil Site is a late Hemphillian—7 to 4.5 Ma—paleosinkhole deposit located 
within Washington County, Tennessee—36.5°N and 82.5°W (Fig. 1) (Parmalee et al. 2002; 
Wallace and Wang 2004; Shunk et al. 2006; DeSantis and Wallace 2008).  Initially discovered in 
the year 2000 during roadwork to the widen State Road 75 near Fulkerson Rd. (Parmalee et al. 
2002; Shunk et al. 2006; Whitelaw et al. 2008), the deposit has since been interpreted as 
representing a lacustrine depositional setting (Parmalee et al. 2002; Wallace and Wang 2004; 
Shunk et al. 2006, 2008; Whitelaw et al. 2008).  Overall the fossiliferous lacustrine sediments are 
thought to cover an area of less than 2 hectares at the surface, with a depth of at least 38 m at its 
deepest point (Whitelaw et al. 2008; Shunk 2009).  Following Whitelaw et al. (2008), the GFS 
sinkhole is composed of seven to eleven close-proximity sinkhole collapse features within the 
Knox Group dolostones.  According to Shunk et al. (2006, 2009) two primary facies occur within 
the lacustrine sediments—the laminated and graded facies.  Graded facies are comprised of 
upward grading beds of subrounded to rounded quartz and dolomitic clasts that occur below an 
elevation of 496 m (Shunk et al. 2006).  Occurring at the surface, between elevations of 504.8 m 
and 502 m, the laminated facies is described by Shunk (2006, 2009) as being comprised of 
rhythimitic laminae that potentially represent monsoonal precipitation patterns (Shunk et al. 
2006, 2009); alternatively, DeSantis and Wallace (2008) reported an aseasonal signal in the 
rainfall.  Liu and Jacques (2010) and Gong et al. (2010) report the presence of the plants 
Sinomenium and Vitis, respectively, within the laminated facies adding to the already diverse 
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floral assemblage dominated by Carya, Quercus, and Pinus (Parmalee et al. 2002; Wallace and 
Wang 2004; Olchoa et al. 2012).  Parmalee et al. (2002), Wallace and Wang (2004), and 
Boardman and Schubert (2011) interpret the site as a permanent pond surrounded by a hickory-
oak forest with an Asiatic influence as indicated by the presence of Sinomemium (Liu and 
Jacques 2010), Pristinailurus bristoli—an early red panda—, and Arctomeles dimolodontus—a 
species of Eurasian badger—within the site (Wallace and Wang 2004). Of the diverse fauna 
present at the site, the presence of Teleoceras and Plionarctos biochronologically constrain the 
age of the GFS to between 4.5 and 7 Ma due to the last known occurrence of the former and the 
first known appearance of the latter (Wallace and Wang 2004).  Wallace and Wang (2004) and 
DeSantis and Wallace (2008) also suggest that the site may have acted as a refugium for 
predominately browsing animals during a time of the spread of C4 dominant grasslands.  For this 
reason, many of the species known from the site may have continued to exist within the region 
beyond what the currently accepted last known occurrences dictate.  Alternatively, the GFS may 
also represent an earlier first occurrence for certain species than what is currently recognized 
further complicating the estimation of the sites age. 
Methods 
Collection and Conservation. Tayassuid material was collected from the GFS using 
systematic conventional excavation methods within a meter by meter grid system (Wallace 2004; 
Nave et al. 2005).  All sediment excavated within the site was wet screened using 1.7 mm mesh 
screening boxes (Boardman and Schubert 2011). Reconstruction of elements was conducted 
using Butvar-76 dissolved in acetone using methods detailed by Haugrud and Compton (2008).  
At the time of writing, most tayassuid material has been extracted from the laminated facies, 
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with isolated elements also being found within the backfill remaining from the previous 
roadwork and the construction of the East Tennessee University and General Shale Natural 
History Museum.  In total, 58 specimens from the GFS are currently recognized as representing 
members of the Tayassuidae.  The material is primarily composed of fragmentary and/or isolated 
cranial, postcranial, and dental elements; with two partial mandibles and a partial cranium 
representing the most complete material. 
Linear Measurements and Photography. Linear measurements (mm) were taken using a 
Fowler NSK Max-Cal 150mm digital caliper and recorded within a Microsoft Excel spreadsheet.  
To reduce error each measurement was taken three times with an error of 0.5mm being accepted.  
If the 0.5mm error threshold was exceeded further measurements were taken until consistency 
was attained among measurements.  Cranial and postcranial measurements were modified from 
von den Driesch (1976) utilizing the measurements for Sus scrofa (Fig. 3 and Fig. 4).  Dental 
measurements were modified from Wright (1991) and Wright and Webb (1984) (Fig. 5).  
Statistics and plots were produced within Microsoft Excel and SPSS.  Photographs of the GFS 
and Pipe Creek specimens were taken using a Canon EOS Rebel Xsi camera mounted on either a 
tripod, a copystand, or to a MK DigitalDirect Photo-eBox Plus Digital Lighting System.  
Photography of the University of Florida (UF) specimens was conducted by Sean Moran using a 
Nikon d5100—with a Nikon AF-S Micro-NIKKOR 60mm f/2.8G ED lens—and copystand 
(Sean Moran, personal communication, October 25, 2015).  Lighting on the GFS (ETMNH) 
specimens was variable whereas the UF specimens was from the top left and bottom right (Sean 
Moran, personal communication, October 25, 2015).  These images are available on the Florida 
Museum of Natural History website—www.flmnh.ufl.edu/vertpaleo-search/—as part of NSF
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Figure 3. Measurements for tayassuid postcranial material.  The specimen being observed is ETVP 5005, a subadult to young adult.  
Measurements modified form von den Driesh (1976).  Elements: A), scapula: B), humerus; C), carpals and tarsals; D) metapodials; E), 
proximal phalanx; F), medial phalanx; G), ungual; H), astragali. 
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Figure 4. Measurements for tayassuid cranial and mandibular material (ETVP 17584, an adult 
Pecari tajacu).  Measurements modified from von den Driesh (1976).
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Figure 5.  Dental nomenclature and measurements of tayassuid material (ETVP 17584, an adult Pecari tajacu with lightly worn teeth). 
Measurements are modified from Wright and Webb (1984) and Wright (1991).  Dental nomenclature is modified form Wright (1991, 
1998). 
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grant CSBR 1203222.  Editing of all photographs and plots was conducted within GIMP 2.0, 
Inkscape 0.91, and Adobe Photoshop CS2 and CS 5.   
Dental and Skeletal Nomenclature. Descriptions of dental and skeletal morphology 
follow previous literature (Sissen 1975; Wright 1989, 1991, 1998) with minor alteration; dental 
morphology follows Wright (1989, 1991).  Deviation from Wright (1989, 1991) occurs for the 
accessory-cusp bearing posterior heel of the m3.  Previous authors refer to the “posterior lobe”, 
“posterior heel”, or “heel” to describe this posterior extension of the M3 and m3’s talon/talonid 
that bears the hypoconule/hypoconulid and may be accompanied by a varying number of 
accessory cusps (Matthew 1924; Kinsey 1974; Schultz and Martin 1975; Dalquest and Mooser 
1980; Wright and Webb 1984; Wright 1989, 1991).  The term hypoconule/hypoconulid complex 
is suggested to better describe the exact placement and composition of the feature rather than the 
otherwise variable and undescriptive term previously used.  Nomenclature regarding the 
maxillopalatine also follows Wright (1991). Remaining nomenclature regarding the crania and 
postcrania follows Woodburne (1968), for Pecari tajacu, and Sissen (1975), for Sus scrofa. 
Taxonomic Identification. Due to the fragmentary nature of the GFS material, 
identification of the tayassuid material is difficult because of a lack of diagnostic characters. 
Despite this problem, identification of specimens is taken to the lowest taxonomic level possible 
given the material available.  Characters that are used to designate species are derived from 
previous literature regarding tayassuids and comparisons with specimens from other museum 
collections.  Description of molarization of the premolars is subjective and varies among authors 
for the species that are currently placed outside of the Mylohyus.  In this study, a molariform 
premolar will be a premolar exhibiting four principle cusps in a quadrate arrangement with four 
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distinct roots.  Instances in which a given specimen exhibits similarity to a genus and/or species, 
but lacks one or more diagnostic characters, will be considered to have an affinity and/or be 
comparable to that genus and/or species.   Specimens that are deemed to exhibit an affinity 
and/or be comparable will be designated with “cf.” preceding the genus or species name—i.e., 
Catagonus cf. C. wagneri.   If material lacks sufficient characters to be reliably assigned to the 
species and/or genus level, the designation of the family—Tayassuidae—is utilized.   
Sexual Dimorphism. Sexual dimorphism within Tayassuinae is described by Wright 
(1991, 1993, 1998) as being represented by the presence of larger diameter canines and more 
robust, laterally flaring zygomata in males.  Wright (1993) indicates that sexual dimorphism of 
the zygomata originated in the Pleistocene species of Platygonus and Mylohyus whereas the 
Hemphillian species appear to exhibit limited to no dimorphism of the zygomata.  Moreover, the 
zygomata material collected from the GFS is very limited, incomplete, and not associated with 
other diagnostic cranial characteristics, therefore accurate comparison with known specimens in 
collections and literature is tenuous at best.  Sex determination of the GFS specimens is 
attempted by comparing canine measurements and/or approximations made from the canine 
alveoli to those taken from visited collections and literature.   
Museums and Species. Comparative data and observations were obtained during visits to 
the collections housed by University of Florida at Gainesville (UF, UF/TRO, TRO) and the 
Indiana State Museum (INSM).  Material collected from the Pipe Creek paleosinkhole was 
separated with the Indiana State Museum housing the specimens described by Prothero and 
Sheets (2012), whereas the remainder of the undescribed material was housed at the University 
of Purdue at Fort Wayne under the care of Dr. James Farlow.  When visiting the collections, 
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casts were used for comparison and measurements if access to the original material (i.e., 
holotypes of a given species) was not possible.  Use of cast specimens in this manuscript will be 
superseded by the institutional catalog number assigned to the cast followed by the original 
catalog number that is assigned to the specimen the cast represents in parenthesis. 
Abbreviations 
Dental Nomenclature 
 I1-3= upper incisor; i1-3=lower incisor; C1= upper canine; c1=lower canine; P2-4=upper 
premolar; DP2-4=deciduous upper premolar; p2-4=lower premolar; dp2-4=deciduous lower 
premolar; M1-3=upper molar; m1-3=lower molar; L.= left; R.= right 
Dental Measurements 
APA=Greatest anteroposterior length taken along the labial edge of the alveolus of a 
given tooth; APO=Greatest anteroposterior length taken along the midline of the occlusal surface 
of the tooth; APE=Greatest anteroposterior length taken at the contact between the enamel and 
the tooth root; AT= Greatest transverse width of the trigon/trigonid cusps; PT=Greatest 
transverse width of the talon/talonid cusps; HT=Greatest transverse width of the hypoconulid 
complex of m3 
Skeletal Measurements 
B=Greatest breadth; Bd=Greatest breadth of distal end; Bt=Greatest breadth of distal 
trochlea; Bp=Greatest breadth of proximal end; Bdt=Greatest breadth of distal trochlea; 
Bpt=Greatest breadth of proximal trochlea; Dp=Depth of proximal end; Gd=Greatest 
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dorsoventral depth; GCN=Greatest constriction of neck; GDL=Greatest depth of lateral half; 
GDM=Greatest depth of medial half; Gds=Greatest diagonal length of sole; GL=Greatest 
Length; GLL=greatest length lateral half; GLM=Greatest length of medial half; Lp=greatest 
length excluding proximal extension; Lds=Length of dorsal surface; Mbs=Middle Breadth of 
sole; PCD= postcanine diastema; Sbd=Smallest breadth of diaphysis 
Museums and Fossil Collections 
AMNH: American Museum of Natural History, New York; ETMNH: East Tennessee 
State University Museum of Natural History collection, Gray; F:AM: Frick collection of the 
Department of Vertebrate Paleontology, American Museum of Natural History, New York; 
INSM: Indiana State Museum, Indianapolis; MCZ: Museum of Comparative Zoology, Harvard 
University, Cambridge; MSU: Midwestern State University, Wichita Falls; TMM: Texas 
Memorial Museum, Austin; TRO, Timberland Research Organization, Lake Wales; UF: Division 
of Vertebrate Paleontology, Florida State Museum, University of Florida at Gainesville; 
UF/TRO: Timberland Research Organization, Lakes Wales (Waldrop Collection); UMMP: 
University of Michigan Museum of Paleontology, Ann Arbor; UNSM: University of Nebraska 
State Museum, Lincoln 
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CHAPTER 4 
RESULTS 
Three peccary taxa are identified from GFS, Mylohyus elmorei, Prosthennops cf. P. serus, 
and cf. Catagonus sp.  Much of the postcranial and fragmentary cranial material recovered 
cannot be assigned directly to the generic and/or specific level and have been assigned as being 
indeterminate until additional specimens can be recovered.  Each of the taxa identified at the site 
is represented by a minimum number of individuals (MNI) of at least two.  Indeterminate 
material also indicates a MNI of four, two adult and two juvenile, with the caveat that some of 
the material may belong to an individual already assigned to a given taxon. 
Mylohyus Cope, 1899 
Mylohyus elmorei (White 1942) Wright and Eshelman, 1984 
Referred Specimens. ETMNH 7279: isolate L. M2 with partial maxilla; ETMNH 8046: 
reconstructed partial maxilla with L. and R. P2-M3, partial mandible with L. p3-m3 and R. p2-
m3, rib fragments; ETMNH 17219: partial L. p3; ETMNH 19281: L. m2 
Diagnosis. According to previous literature (Cope 1899; White 1942; Wright and Webb 
1984; Wright 1991, 1998), Mylohyus is identified by the presence of molariform premolars, a 
very long postcanine diastema that is greater than or equal to the length of the cheek tooth series, 
an anterior portion of orbit that is positioned posterior to the M3, and a maxillopalatine labyrinth 
that exhibits very narrow diameter atrium.  Previous literature also indicates that M. elmorei is 
identified through the presence of a pneumatic zygoma that is laterally broadened into a 
triangular, anterodosally arching process, and being larger than other Mylohyus species (White 
1942; Wright and Webb 1984; Wright 1991, 1998). 
38 
 
 
Description. Cranium exhibits a partial maxilla with the left portion of the laterally 
convex rostrum extending anterior of the P2 to anterior margin of the canine buttress (Fig. 6).  
Left canine alveolus is intact and ellipsoid in outline but canine is not present.  Post-canine 
diastema between the posterior boundary of the canine alveoli and P2 is long—approximately 
109% of total cheek tooth series length (Table 1).  Rostrum exhibits a laterally extending crest 
along the dorsal surface that is the origination of pneumatic zygoma. A shallow to moderate 
supraorbital sulci is evident medial to the lateral crest trending the length of the dorsolateral 
surface of the rostrum, originating posterior to the lateral crest and terminating anterior and 
dorsal of the left canine buttress.  Ventral surface of rostrum exhibits a palatine sulcus that 
extends medial of the P2 to the canine buttresses.  The remaining medial portion of the palate 
posterior of the P2 is reconstructed with the posterior portion of the sulci lacking.  
Maxillopalatine region along the dorsal surface of the palate is sinuous.  Within the 
maxillopalatine labyrinth, the thin—approximately 1.52mm width—nasal septum diverges 
approximately 7.5 mm anterior of the P2. Internal surface of maxilla dorsal and anterior of the P2 
appears to exhibit thin, shallow anteroposteriorly trending sulci.  Nasal passage is incomplete 
with the medially projecting remnants indicating a posteriorly constricting tubular profile that 
trends posterodorsally from medial of the canine buttress to medial of the origination of the 
zygoma, dorsal to the chambers of the maxillopalatine labyrinth.  Vomerethmoid chamber is 
directly ventral of the nasal passage and lateral of the nasal septum.  Lateral expansion of the 
chamber is evident posterior of the canine buttresses due the lateral bulging of the cortical bone 
of the maxilla, with the external surface being convex whereas the interior surface is comprised 
of a moderate elliptical depression. 
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Mandible exhibits an elongate, gracile condition and is mostly complete but lacking the 
anterior margin of the symphysis, right mandibular condyle, and right coronoid process (Fig. 7). 
Canine alveoli and the anterior margin of symphysis are missing.  Despite being incomplete the 
symphysis is relatively gracile and elongate with a moderate to deep, medially positioned trench-
like fossa along its anteroposterior length.  Trench-like fossa is laterally bounded by raised ridges 
that trend posteriorly and then dorsoposteriorly until the base of the p2. Paired genial pits are 
positioned within a shallow laterally trending genial fossa along the posterior surface of the 
symphysis medial to the rami.  Distance between anterior edge of the p2 to the posterior edge of 
the symphysis is ~43.5 mm.   
Rami are mediolaterally gracile with a relatively consistent depth along the cheek tooth 
series, however, the region in contact with the cheek teeth is medially inflated relative to the 
ventral margin of the rami.  Ventral surface of the rami retains a relatively similar width leading 
to the development of a shallow digastic fossa and submandibular fossa between the p2 and m3 
which opens posteriorly into the shallow pterygoid fossa.  Ventral to the m3, the left mandibular 
foramen, despite being damaged, appears to be ellipsoid in profile as it opens into a moderate to 
shallow, anteroposteriorly trending mylohyoid groove.  A small mental foramen is positioned 
ventral to the anterior cusps of the p4 along the labial surface of the right rami.  Coronoid 
process exhibits a triangular outline with a shallow to moderately deep masseteric fossa.  Angle 
originates approximately ventral to the posterior margin of the m3 and exhibits a shallow 
pterygoid fossa that is bounded posteroventrally by a shallow ridge. 
Specimen exhibits moderate wear on the teeth of the upper and lower dentition (Fig. 8 
and Fig. 9).  Premolars of the lower and upper dentition exhibit a mostly quadrate, molariform 
condition with moderate anterior and posterior cingula. Exhibiting a more squared outline the P2 
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Figure 6. Partial cranium of Mylohyus elmorei, ETMNH 8046, bearing right and left P2-M3.  
Left canine alveolus is intact on partial left rostrum.  Views: A) Lateral; B) occlusal; C) medial. 
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Figure 7.  Partial mandible of Mylohyus elmorei bearing right p2-m3 and left p3-m3 (ETMNH 8046).  Views: A) lateral; B) occlusal.
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Figure 8. Upper dentition of Mylohyus elmorei.  Specimens observed include ETMNH 7279, 
ETMNH 8046, and UF 12265. 
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Figure 9.  Lower dentition of Mylohyus elmorei.  Observed specimen is ETMNH 8046, ETMNH 17219, ETMNH 19281, UF/TRO 
412, and UF 294749.
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bears a longer labial edge relative the lingual edge (Table 2).  Third and fourth upper premolars 
exhibit a merger of the protocone and the anterior cingulum through wear. The upper premolars 
exhibit a metaconule and hypoconule anteromedial and posteromedial to the hypocone and 
metacone, which joins with the hypocone through wear.  Upper molars exhibit typical tayassuid 
morphology due to the square to rhombohedral placement of the four primary cusps and strong 
to moderate anterior and posterior cingula.  Labial cingula are present but weak to moderate 
along the anterolateral edge of the paracone, within the valley between the labial cusps, and 
along the posterolateral surface of the metacone.  The paraconules on both the M1 and M2 are 
merging with the paracone though wear.   Merger of the metacone, hypocone, metaconule, 
hypoconule, and the strong posterior cingulum into a continuous irregularly shaped fossette is 
also evident on the M1.  Alternatively, the M2 only exhibits merger of the hypocone and 
metacone with the hypocunule and the metaconule, respectively.  Distinct cusps and conules are 
present on the M3 in addition to a hypoconule complex.  The moderately worn hypoconulid 
complex is comprised of the hypoconule and up to three accessory cusps.  Wear merging the heel 
cusps with the hypoconule to form a posteromedial ridge. 
Lower premolars of ETMNH 8046 exhibit similar morphology to the upper premolars 
with the p2 being more transversally narrow (Table 3).  In total each premolar displays a fully 
formed protoconid, metaconid, hypoconid, and entoconid.  Protoconid and metaconid of the p2 
are distinct but not fully bifurcated as in the p3—in both ETMNH 8046 and ETMNH 17219—
and the p4.  Premolar talonid basins exhibit a metaconulid and hypoconulid that are positioned 
directly anteromedial and posteromedial of the entoconid and hypoconid, respectively.  A slight 
elevation of the trigonid cusps, relative to the talonid cusps, is evident in ETMNH 17219 
whereas ETMNH 8046 lacks this feature due to a greater degree of wear.  Lower molars lack 
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Table 1. Measurements (mm) of the upper dentition and cranium of Mylohyus elmorei 
        
ETMNH 
8046 
UF 
12265 
UF UF/TRO 
        203540 440 
 N X̅ Range σ2 σ Left Right Average Left Right Average   
Length P2-M3 2 96.45 94.91 - 98.00 2.38 1.54 97.68 98.31 98.00  94.91    
Length P2-P4 2 37.40 37.35 - 37.46 0.00 0.06 36.78 37.91 37.35  37.46    
Length M1-M3 2 59.20 57.20 - 61.20 4.01 2.00 61.27 61.13 61.20  57.20    
PCD 
Alveolar 2 101.59 95.68 - 107.51 34.95 5.91 107.51    95.68*    
Greatest 
APE P2-M3  1 106.65     
 106.65        
PCD/ 
Length 
P2-M3 
Alveolar 2 1.05 1.01 - 1.10 0.00 0.05 1.10    1.01    
Greatest 
APE P2-M3 1 1.09      
1.09        
Height Canine Buttress 1 51.21      51.21        
*Approximation 
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Table 2. Measurements (mm) of the upper dentition of Mylohyus elmorei 
         ETMNH UF UF UF/TRO 
     
  
  
8046 12265 203540 440 
  
N X̅ Range σ2 Σ Left Right Average Left Right Average   
Canine APA 1 22.52           22.52  
 
     
Transverse 1 15.60       
  
15.60 
 
 
     
P2 
APA 2 8.91 8.50 - 9.31 0.16 0.40 9.07 9.55 9.31  8.50    
APO 2 10.34 10.31 - 10.36 0.00 0.02 10.37 10.25 10.31  10.36    
APB 2 9.76 9.48 - 10.05 0.08 0.28 9.54 9.42 9.48  10.05    
AT 2 9.50 9.32 - 9.69 0.03 0.19 9.69 9.69 9.69  9.32    
PT 2 9.47 9.32 - 9.63 0.02 0.15 9.67 9.58 9.63  9.32    
P3 
APA 2 11.15 10.60 - 11.69 0.30 0.55 11.64 11.75 11.69  10.60    
APO 2 12.44 12.36 - 12.51 0.01 0.08 12.49 12.54 12.51  12.36    
APB 2 11.59 11.41 - 11.78 0.03 0.18 11.73 11.82 11.78  11.41    
AT 2 11.39 11.36 - 11.42 0.00 0.03 11.39 11.45 11.42  11.36    
PT 2 12.24 12.20 - 12.28 0.00 0.04 12.09 12.31 12.20  12.28    
P4 
APA 2 13.14 12.66 - 13.62 0.23 0.48 12.81 12.52 12.66  13.62*    
APO 2 14.31 14.25 - 14.38 0.00 0.07 14.28 14.48 14.38  14.25    
APB 2 13.37 13.12 - 13.62 0.06 0.25 12.99 13.25 13.12  13.62*    
AT 2 12.69 12.22 - 13.17 0.23 0.48 12.01 12.42 12.22  13.17    
PT 2 14.26 13.98 - 14.54 0.08 0.28 13.68 14.29 13.98  14.54    
M1 
APA 2 15.41 14.90 - 15.92 0.26 0.51 16.01 15.83 15.92  14.90*    
APO 2 17.63 17.09 - 18.17 0.29 0.54 18.33 18.00 18.17  17.09    
APB 2 16.17 15.79 - 16.55 0.14 0.38 16.60 16.49 16.55  15.79*    
AT 2 16.16 16.11 - 16.20 0.00 0.05 16.09 16.13 16.11  16.20    
PT 2 16.38 16.33 - 16.43 0.00 0.05 16.44 16.41 16.43  16.33    
M2 
APA 2 17.77 17.49 - 18.05 0.08 0.28 18.02 18.07 18.05 17.96 17.01 17.49   
APO 2 19.33 19.07 - 19.58 0.07 0.26 19.62 19.54 19.58 19.16 18.98 19.07   
APB 2 17.97 17.94 - 18.01 0.00 0.04 18.06 17.97 18.01 18.32 17.65 17.94   
AT 2 17.57 17.30 - 17.84 0.07 0.27 17.88 17.81 17.84 17.23 17.38 17.30   
PT 2 16.84 16.14 - 17.55 0.50 0.71 17.66 17.44 17.55 16.02 16.29 16.14   
M3 
APA 2 22.21 21.00 - 23.43 1.48 1.22 23.35 23.52 23.43 20.55 21.44 21.00   
APO 4 22.57 21.29 - 23.36 0.69 0.83 23.57 23.14 23.36 21.33 21.27 21.29 22.36 23.26 
APB 4 22.21 21.01 - 22.97 0.56 0.75 23.30 22.64 22.97 20.67 21.27 21.01 22.17 22.68 
AT 4 17.18 15.59 - 18.79 1.35 1.16 16.91 16.66 16.78 15.53 15.65 15.59 17.55 18.79 
PT 4 13.76 12.34 - 14.91 1.33 1.16 14.97 14.81 14.89 12.35 12.34 12.34 12.91 14.91 
HT 2 9.19 8.98 - 9.40 0.04 0.21 9.29 9.51 9.40 8.86 9.09 8.98   
*Approximation 
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Table 3. Measurements (mm) of the lower dentition and mandible of Mylohyus elmorei 
       ETMNH 8046 
  N X̅ Range σ2 Σ Left Right Average 
p2 
APA 2 10.90 10.43-11.37 0.22 0.47    
APO 3 11.98 11.17-12.78 0.43 0.66  11.17 11.17 
APE 2 11.00 10.44-11.55 0.31 0.56  10.44 10.44 
AT 3 7.87 6.63-9.12 1.04 1.02  6.63 6.63 
PT 3 8.37 7.88-8.72 0.13 0.36  7.88 7.88 
p3 
APA 2 11.49 10.58-12.41 0.83 0.91  10.58 10.58 
APO 2 13.62 13.55-13.69 0.00 0.07 13.47 13.64 13.55 
APE 2 12.33 12.29-12.37 0.00 0.04 11.92 12.82 12.37 
AT 3 10.92 10.02-12.70 1.59 1.26 10.09 9.99 10.04 
PT 3 11.22 10.69-11.53 0.14 0.38 10.62 10.75 10.69 
p4 
APA 2 12.98 12.57-13.40 0.17 0.41  12.57 12.57 
APO 5 14.67 12.74-16.83 1.69 1.30 14.75 14.70 14.73 
APE 4 13.95 13.45-14.82 0.31 0.55 13.55 13.42 13.49 
AT 5 12.63 11.98-14.19 0.63 0.79 11.97 11.99 11.98 
PT 5 13.63 12.53-16.22 1.74 1.32 12.94 13.07 13.01 
m1 
APA 2 14.54 14.15-14.92 0.15 0.38 14.80 13.51 14.15 
APO 3 16.49 16.20-16.84 0.07 0.27 16.35 16.52 16.44 
APE 2 15.59 15.13-16.06 0.22 0.47 15.28 14.97 15.13 
AT 3 13.43 13.12-13.72 0.06 0.24 13.62 13.81 13.72 
PT 3 14.73 13.86-16.41 1.41 1.19 13.88 13.84 13.86 
m2 
APA 2 16.25 15.83-16.67 0.18 0.42 16.08 15.58 15.83 
APO 4 19.52 17.74-21.88 2.55 1.60 18.48 18.38 18.43 
APE 3 17.31 16.26-19.09 1.60 1.26 16.63 16.51 16.57 
AT 4 15.40 14.30-18.00 2.28 1.51 14.22 14.37 14.30 
PT 4 15.86 14.56-19.00 3.37 1.83 14.58 14.53 14.56 
m3 
APA 1 26.66     26.66 26.66 
APO 3 26.22 25.36-27.75 1.18 1.09 25.45 25.26 25.36 
APE 2 24.95 24.63-25.26 0.10 0.31 24.65 24.61 24.63 
AT 3 15.64 13.37-18.97 5.80 2.41 13.32 13.42 13.37 
PT 3 14.75 13.02-18.10 5.62 2.37 13.12 13.13 13.13 
HT 3 11.24 9.94-13.78 3.22 1.79 10.04 9.97 10.00 
Length p2-m3 1 100.81     100.81 100.81 
Length p2-p4 1 39.94     39.94 39.94 
Length m1-
m3 
APA 1 62.05     62.05 62.05 
APO 2 60.29 59.84-60.95 0.21 0.46 60.95 60.55 60.75 
APE 1 59.88       
Depth of rami at m1 1 43.98  1.10   42.69 43.98 
Depth of rami at m3 1 43.00  0.05   42.71 43.00 
*Approximation, Incomplete + (posterior portion of enamel is missing) 
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Table 3. (Continued) 
  ETMNH 17219 ETMH 19281 UF 57280 UR/TRO 412 UF 294749   
    Cast of holotype     
p2 
APA   10.43     
APO   11.99     
APE   11.55     
AT   7.87     
PT   8.52     
p3 
APA   12.41     
APO 13.5+ 
 
 
  13.69    
APE    12.29    
AT 10.26  12.70 10.02    
PT 10.62  11.53* 11.44    
p4 
APA   13.40     
APO   14.62 14.44 12.74   
APE   14.03 13.45 14.82   
AT   14.19 12.47 12.29   
PT   16.22 13.36 13.05   
m1 
APA   14.92     
APO   16.84 16.20    
APE    16.06    
AT   13.12 13.45    
PT   16.41 13.92    
m2 
APA    16.67    
APO  20.03 21.88 17.74    
APE  19.09  16.26    
AT  14.69 18.00 14.60    
PT  15.28 19.00 14.61    
m3 
APA        
APO   27.75 25.55    
APE    25.26    
AT   18.97 14.57    
PT   18.10 13.02    
HT   13.78 9.94    
Length p2-m3 
Length p2-p4 
       
       
Length m1-m3 
APA        
APO    59.84    
APE    59.88    
Depth of rami at m1 
Depth of rami at m3 
       
       
*Approximation, +Incomplete  (posterior portion of enamel is missing) 
49 
 
 
evidence for anterior conulids and labial cingula, but are otherwise similar in morphology to the 
upper molars.   
Heavily worn, the m1 of ETMNH 8046 exhibits complete obliteration of all cusps and 
conules.  Trigonid and the anterior cingulum are worn to a single transversely trending fossette.  
Wear of the talonid produces an ellipsoid fossette with ellipsoid extensions into the positions of 
the entoconulid and hypoconulid.  The trigonid and talonid fossettes are separated from one 
another by a thin band of enamel on the right m1.  However, the left m1 exhibits merger of the 
trigonid and talonid fossettes in tandem with the posterior cingulum almost being completely 
worn.  Moderately deep, semispherical concavities are present within the dentin at the positions 
of the metaconid and entoconid of the right m2 and the posterior margin of the posterior 
cingulum indicating a potential pathology. 
Similar to the m1 in general outline and apparent cusp arrangement, the m2 and m3 are 
less worn.  Anterior cingulum is moderate to strong in both ETMNH 8046 and ETMNH 19281.  
Angular wear facets along the surface of the protoconid and metaconid merge the cusps 
anterioriorly with the anterior cingulum.  Both cusps exhibit a central fossette along the occlusal 
surface, with the protoconid exhibiting an anterolabial extension of the fossette into the median 
of the anterior cingulum.  Posterolateral projection of the metaconid is merged along its dorsal 
margin with the latter through wear in both ETMNH 8046 and ETMNH 19281.  Metaconulid is 
separate from the hypoconulid in ETMNH 19281, but is merged through wear in ETMNH 8046.  
The hypoconulid is separate in both specimens, however, it is merged with the strong posterior 
cingulum through wear in ETMNH 8046.  Despite being slightly less worn the m3 exhibits a 
similar positioning of the primary cusps as the m2 with the presence of a hypoconulid complex.  
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Four distinct cusps or conuluids, including the hypoconulid, are positioned on the hypoconulid 
complex of the right m3; whereas the left m3 exhibits five conules in ETMNH 8046. 
Postcranial material is restricted to rib fragments associated with ETMNH 8046.  Ribs are 
gracile with an ellipsoid to trapezoidal cross-section.  Shallow anterior and posterior fluting of 
the rib surface is present in fragments with a trapezoidal cross-section whereas the ellipsoid 
fragments exhibit a smooth surface.  Proximal head is rounded with a proximal-distal trending 
ellipsoid articulating surface. 
Remarks. The partial mandible, ETMNH 8046, is referable to Mylohyus due to its 
elongate postcanine diastema and fully molariform premolars (Cope 1899; White 1942; Wright 
and Webb 1984; Wright 1991, 1998).  Specifically, the lower dentition is comparable to that 
represented in a plaster cast, UF 57280, of the holotype MCZ 3805 for Mylohyus elmorei.  
Differences between the specimens are primarily due to wear being greater on the surface of the 
cheek teeth in ETMNH 8046, due to the obliteration of the m1.  Morphological differences in the 
dentitions of these specimens are limited, with comparison of the p2, p3, m2, and m3 between 
specimens yielding no discernable differences outside of linear dimensions.  However, it should 
be noted that the loss of the p3 talonid in UF 57280 may be obscuring potential differences.  The 
p4 of ETMNH 8046 bears anterior and posterior cingula that are more robust relative to UF 
57280.  Further differences between the specimens include the presence of a concave depression 
on the lingual surface of the m1 metaconid of UF 57280; however, it is unknown if this is a 
feature present in the original specimens or a relic of the molding and casting process. 
Anteroposterior length measurements of the cheek teeth vary between ETMNH 8046 and UF 
57280 by 0.10 mm to 3.45 mm, with all but the p4 being longer in UF 57280 (Fig. 10) (Table 3).   
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Figure 10. Mylohyus elmorei lower dental measurements of the APO and greatest transverse width (PT or AT).  Observed specimens 
ETMNH 8046, 17219 and 19281 are represented by blue circles whereas UF/TRO 412, UF 57280, and UF 294749 are represented by 
red squares. 
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Transverse measurements of the trigonid and talonid exhibited a greater degree of variance, 
between 0.59 mm to 4.98 mm, between ETMNH 8046 and UF 57280, with the latter being 
predominately greater in size (Fig. 10) (Table 3).  
Comparisons of ETMNH 8046 and UF 57280 with UF/TRO 412 and UF 294749 
demonstrate further variability in the dentition of the species.  In UF/TRO 412 the entocunulid 
and hypoconulid of the p3 exist as an indistinct, rectangular, anteroposteriorly elongated cuspulid 
rather than as the distinct circular cuspules in ETMNH 8046 and UF 57280.  Moreover, the p3 
and p4 of UF/TRO 412, UF 294749, and UF 57280 exhibit a distinct posterolabial extension of 
the metaconid that is lacking in ETMNH 8046.  However, this may be due to the greater degree 
of wear present in the ETMNH 8046.  Further differences in the p4 are evident due to UF 
294749 bearing approximately 5 accessory cuspules of variable size on the posterior cingula of 
the p4 that are not visible in the more worn ETMNH 8046, UF 57280, and UF/TRO 412.  The 
hypoconulid complex of UF/TRO 412 also bears only two cusps or cuspulids other than the 
hypoconulid indicating a greater degree of variability present in the hypoconulid complex of M. 
elmorei when compared with the 4 to 5 cusps or cuspulids present in ETMNH 8046 and UF 
57280. 
Partial cranium and upper dentition of ETMNH 8046 is comparable to UF 12265 (Fig. 
11), a partial cranium with preserved right P2-M3 and left M2-M3 identified to Mylohyus 
elmorei by Wright and Webb (1984).  Both ETMNH 8046 and UF 12265 exhibit an elongate 
postcanine diastema that is equal to or greater in length to the cheek tooth row (Table 1).  
Specifically, UF 12265 exhibits a postcanine diastema that is 101% the length of the cheek tooth 
row; whereas ETMNH 8046 exhibits a cheek tooth row that is 109% to 110% of the cheek tooth 
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row.  Dental morphology of the upper dentition is predominately similar with the morphology of 
the m3 exhibiting the greatest variance between the observed specimens (Fig. 12 and Fig. 13).  A 
greater mediolateral restriction of the talon relative to the trigon of the m3 is evident in UF 
12265, UF 203540, and UF/TRO440 that in ETMNH 8046.  Overall, that variance between 
ETMNH and UF specimens may represent geographical, temporal, individual, and/or sexual 
variation.  More material must be observed to assess the full extent of this variance. 
Prosthennops Gidley, 1904 
Prosthennops cf. P. serus Cope, 1878 
Referred Specimens. ETMNH 410: isolated L. p4; ETMNH 5615: partial mandible with 
L. and R. i1-m3 
Diagnosis. Considered to be monotypic (Wright 1991, 1998), Prosthennops, specifically 
Prosthennops serus, is differentiated from other tayassuids through its exhibition of a bunodont, 
brachydont dentition, non-molariform second premolars, submolariform P3 and P4, and 
molariform p3 and p4 (Schultz and Martin 1975; Wright 1991, 1998).  Cranial apomorphies are 
considered by previous literature to include the presence of triangular winglike zygomatic 
processes that are distally angular, a posterior aperture of atrium of maxillopalatine labyrinth that 
is moderately large, a moderate postcanine diastema, and a facial crest that originates dorsal to 
premolars (Schultz and Martin 1975; Wright 1991, 1998). 
Description. As a partial mandible, ETMNH 5615 (Fig. 14) is lacking the coronoid, 
condyloid, and angular processes with the ventral rami being reconstructed using reversible 
consolidants.  Symphysis is long with the dorsal surface exhibiting a moderately deep trough-like 
fossa with a posteroventral orientation.  Trough-like fossa is bounded by raised ridges of cortical  
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Figure 11. Partial crania of Mylohyus elmorei.  Specimens include ETMNH 8046 and UF 12265.  
Views: A), occlusal; B) dorsal. 
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Figure 11.  (Continued). 
56 
 
 
 
Figure 12.  Right and left upper dentition of Mylohyus elmorei.  Observed specimens include ETMNH 8046, ETMNH 19281, UF 
12265, UF 203540, and UF/TRO 440. 
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Figure 13. Mylohyus elmorei upper dental measurements of the APO and greatest transverse width (PT or AT).  Observed specimens: 
ETMNH 8046 (blue circles); UF/TRO 440 and UF 12265, 203540 (red squares).
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bone that trend the length of the postcanine diastema.  Projecting posteriorly, the post-canine 
diastema is moderate in length—approximately 63% of total cheek tooth series length (Table 4 
and Table 5).  Paired genial pits are positioned along the posterior margin of the symphysis 
where rami merge to form the symphysis.  A single mental foramen is located along the 
anteroventral surface of the symphysis posteroventral of the i2 along both rami.  Another set of 
foramina is evident along the postcanine diastema with the left bearing three foramina and left 
bearing two foramina.  Rami laterally broaden in a posterodorsal trend beginning ventral of p3 
before being level with the base of the m3.  Posterior extent of the broadening appears to be 
evident along the labial edge of the left m3, however, due to this region being heavily 
reconstructed this is tentative.  Coracoid process originates directly posterior of the m3.  Angle 
appears to originate ventral of the m3, however, the reconstruction of this portion of the rami 
may be skewing this observation. Submandibular fossa is lacking in much of the specimen; only 
being evident at the posterior of the rami where it transitions into the shallow pterygoid fossa 
along the medial surface of the angle ventral to the posterior of the m3. All cheek teeth are 
bunodont and brachydont.   
Anterodorsally oriented, the incisors exhibit a subspatulate to subconical morphology 
with the i3 exhibiting a reduced peg-like condition.  All incisors are procumbent. Wear is evident 
on the occlusal surface of the i1 in the development of a pseudo-cylindrical wear facet comprised 
of an ellipsoid fossette bounded by enamel.  The i2 is worn, with the anteriormost portion equal 
to the surface of the wear facet of the i1.  Remaining portions of the elliptical wear facet exhibit a 
posterolabial trend.  Peg-like i3, only present on the right, appears to exhibit rounding of its 
occlusal surface and lacks the development of a fossette.  A small diastema—approximately 7  
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Figure 14. Partial Prosthennops cf. P. serus mandible, ETMNH 5615, with intact symphysis left 
i1-i2, both canines, left p3 to m3, right i1-i3, and p2 to m3 preserved.  Views: A), lateral; B), 
occlusal. 
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Table 4. Measurements (mm) of the lower dentition of Prosthennops serus and ETMNH 5615 
         ETMNH  5615 ETMNH 410 UF 166243 
Type Cast              Type Cast 
  N X̅ Range σ2 σ Left Right Average  (AMNH8511) 
i1 
APA 2 8.06 7.12 - 9.00 0.88 0.94 6.98 7.27 7.12   
APO 1 8.40    0.00 0.00 8.37 8.43 8.40   
APE 1 7.26 7.26 - 7.26 0.00 0.00 7.23 7.30 7.26   
AT 2 5.90 4.50 - 7.30 1.96 1.40 7.06 7.55 7.30   
PT 0             
i2 
APA 2 7.43 7.00 - 7.86 0.18 0.43 7.89 7.83 7.86   
APO 3 9.94 5.41 - 12.7
0 
10.42 3.23  5.41 5.41   
APE 1 7.60    0.00 0.00 7.79 7.41 7.60   
AT 4 6.59 5.00 - 8.56 1.80 1.34 8.41 8.71 8.56   
PT 0             
i3 
APA 2 4.55 3.50 - 5.61 1.11 1.05 5.47 5.74 5.61   
APO 2 5.11 4.70 - 5.51 0.16 0.40  5.51 5.51   
APE 1 4.52    0.00 0.00  4.52 4.52   
AT 3 3.19 2.50 - 4.47 0.82 0.90  4.47 4.47   
PT 0             
Canine APA 5 16.33 13.7
4 
- 18.4
0 
3.11 1.76 13.74  13.74   
Transverse 4 13.21 12.2
4 
- 14.6
0 
0.86 0.93 11.91 12.57* 12.24   
p2 
APA 1 8.53    0.00 0.00 8.53*  8.53   
APO 7 10.79 9.92 - 11.2
5 
0.20 0.45 9.79 10.06 9.92  10.93 
APE 2 9.93 9.54 - 10.3
3 
0.16 0.40 9.40 9.67 9.54   
AT 6 6.93 6.39 - 7.60 0.17 0.41 6.31 6.46 6.39  6.54 
PT 3 7.25 7.16 - 7.33 0.01 0.07 7.19 7.37 7.28  7.16 
p3 
APA 0         11.25    
APO 7 12.49 11.8
0 
- 13.0
0 
0.12 0.35 12.77 12.53 12.65  12.48 
APE 2 10.67 9.93 - 11.4
1 
0.55 0.74 8.39 11.47 9.93   
AT 6 9.34 9.00 - 9.70 0.06 0.25 9.01 9.26 9.14  9.22 
PT 3 9.41 9.31 - 9.61 0.02 0.14 9.48 9.73 9.61  9.33 
p4 
APA 1 14.23      14.15 14.31 14.23   
APO 8 15.08 13.2
0 
- 17.3
6 
1.36 1.16 15.75 16.14 15.94 17.36 15.00 
APE 2 15.42 14.8
0 
- 1 .0
5 
0.39 0.63 14.67 14.93 14.80 16.05  
AT 7 11.97 11.0
7 
- 12.6
4 
0.21 0.46 11.57 12.00 11.78 11.07 11.86 
PT 4 13.10 12.4
0 
- 13.8
5 
0.30 0.55 13.17 13.55 13.36 12.78 12.40 
m1 
APA 2 13.68 13.3
6 
- 14.0
0 
0.10 0.32 13.33 13.39 13.36   
APO 7 14.83 13.7
0 
- 15.9
8 
0.56 0.75 14.94 14.98* 14.96  15.38 
APE 0             
AT 6 12.61 12.0
0 
- 13.2
0 
0.19 0.43 12.96 12.78 12.87  12.10 
PT 3 13.04 12.1
9 
- 13.9
6 
0.53 0.73  12.97 12.97  12.19 
m2 
APA 2 17.13 16.0
4 
- 18.2
3 
1.20 1.10 18.05 18.41 18.23   
APO 8 18.82 16.8
0 
- 20.7
7 
1.35 1.16 20.51 21.02 20.77  19.71 
APE 3 17.41 16.0
9 
- 18.5
6 
1.03 1.01 18.31 18.82 18.56   
AT 7 14.98 14.0
0 
- 1 .0
0 
0.46 0.68 16.00 15.99 16.00  15.51 
PT 4 15.84 15.4
2 
- 16.4
0 
0.12 0.35 16.25 16.54 16.40  15.42 
m3 
APA 1 28.38       28.38 28.38   
APO 7 27.61 24.5
0 
- 32.2
6 
5.92 2.43 29.49 29.77 29.63   
APE 3 27.90 25.2
9 
- 32.2
1 
9.43 3.07  29.56    
AT 7 16.14 14.9
0 
- 18.5
2 
1.32 1.15 16.60 16.73 16.67  15.51 
PT 5 16.09 14.8
6 
- 17.6
0 
0.95 0.97 16.40 16.77 16.58  14.86 
HT 4 12.61 12.2
9 
- 13.1
4 
0.10 0.32 12.56 12.53 12.54   
*Approximate,, TSchultz and Martin (1975), HeHesse (1935), CoColbert (1938) 
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Table 4. (Continued) 
  
UF 220251 UF 212306 UF/TRO 413 UNSM 76052T UNSM 76504T KUMP 3755H C.I.T 610C 
         
i1 APA       9.00 
 APO        
 APE        
 AT       4.50 
 PT        
i2 APA       7.00 
 APO    12.70 11.70   
 APE        
 AT    7.00 5.80  5.00 
 PT        
i3 APA       3.50 
 APO     4.70   
 APE        
 AT     2.60  2.50 
 PT        
Canine APA    18.40* 16.50 18.00 15.00 
 Transverse    14.60* 12.50  13.50 
p2 APA        
 APO  11.25  11.00 10.30 11.10 11.00 
 APE  10.33      
 AT  7.26  7.60 6.80  7.00 
 PT  7.33      
p3 APA        
 APO  13.00  11.80 12.70 12.30 12.50 
 APE  11.41      
 AT  9.39  9.70 9.60  9.00 
 PT  9.31      
p4 APA        
 APO  15.62*  13.20 14.70 14.30 14.50 
 APE        
 AT  12.64  12.40 12.00  12.00 
 PT  13.85      
m1 APA  14.00      
 APO  15.98*  15.30 13.70 14.00 14.50 
 APE        
 AT  12.89  13.20 12.60*  12.00 
 PT  13.96      
m2 APA  16.04      
 APO  19.23 18.73 16.80 18.60 19.20 17.50 
 APE  16.09 17.57     
 AT  14.84 15.58 14.40 14.50  14.00 
 PT  15.74 15.80     
m3 APA        
 APO 32.26 28.14 26.57 24.50 25.80 26.40  
 APE 32.21 26.19 25.29     
 AT 18.52 16.32 16.03 14.90 15.00   
 PT 17.60 16.17 15.25     
 HT 13.14 12.48 12.29     
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Table 5. Measurements (mm) of the lower dentition and mandible of Prosthennops serus and 
ETMNH 5615 
   
  
   ETMNH 5615 UF 166243 
 N X̅ Range σ2 σ Left Right Average 
Type Cast 
(AMNH8511) 
Length p2-m3 5 97.71 91.60 - 103.06 22.86 4.78 101.95 104.16 103.06  
Length p2-p4 7 38.23 36.00 - 40.27 1.95 1.40 37.39 39.15 38.27 38.41 
Length m1-
m3 
 0           
 5 59.42 53.50 - 15.98 4.00 4.16 64.22 65.18 64.70  
 0           
Postcanine Diastema 6 54.87 49.90 - 62.40 28.33 5.32 61.17 63.62 62.40  
Ratio PCD/Length 
p2-m3 
1 0.605 0.60 - 0.61 0.00 0.00   0.61  
Precanine Diastema 3 6.75 6.26 - 7.50 0.29 0.54 6.01 6.51 6.26  
Length Mandibular 
symphysis 
3 86.14 82.00 - 90.28 17.13 4.14  92.33   
Distance between p2 
and symphysis 
1        10.66   
Depth of rami at m3 1 39.22          
Depth of rami at m1 3 45.79 42.27 - 50.02 10.25 3.20 48.72 51.32 50.02  
Width of rami at m3 1 24.91          
*Approximate, TSchultz and Martin (1975), HHesse (1935), CColbert (1938)
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Table 5. (Continued) 
 
 
UF 212306  UNSM 76052T UNSM 76504T KUMP 3755H C.I.T 610C 
        
Length p2-m3 
 
102.41* 
 
91.60 92.70 98.80  
Length p2-p4  40.27  36.00 36.50 39.20 39.00 
Length m1-m3 
APA       
APO 62.50  53.50 56.70 59.70  
APE       
Postcanine Diastema  62.04*  51.50 49.90 53.40 50.00 
Ratio PCD/Length p2-m3  0.60      
Precanine Diastema    7.50 6.50   
Length Mandibular 
symphysis 
 
90.28 
 
   82.00 
Distance between p2 and 
symphysis 
 
 
 
    
Depth of rami at m3  39.22      
Depth of rami at m1  42.27  45.10    
Width of rami at m3  24.91      
        
*Approximate, TSchultz and Martin (1975), HHesse (1935), CColbert (1938) 
 
mm—occurs between the i3 and anterior boundary of the canine.  Canines are typical of 
tayassuids with a triangular outline and occlusal wear on the posterior surface.   
Triangular in occlusal outline, the p2 exhibits two roots.  Protoconid, conic in profile, is 
the primary cusp of the p2 and is well elevated above the talonid cusp/cuspule.  A weak anterior 
cingulum trends along the anterior surface of the protoconid.  Talonid cusp/cuspule is positioned 
directly posterolabial of the protoconid on the right p2.  Left p2 appears to lack this cusp due to 
damage and/or merger through wear.  A weak lingual cingulum trends from the posterolabial 
edge of the protoconid along the labial and posterior edges of the talonid basin. 
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Trapezoidal in occlusal outline, the p3 exhibits four primary cusps and evidence for two 
to three roots.  Trigonid is comprised of poorly bifurcated protoconid and metaconid that may 
merge with wear.  A strong anterior cingulum is positioned along the anterior base of the trigonid 
cusps. An accessory cuspule, or posterolabial extension of the metaconid, is evident along the 
posterior margin of the protoconid and metaconid.  Merger of this feature with the metconid 
through wear is present in ETMNH 5615.  Talonid is comprised of two rounded cusps/cuspules 
that are separated from the trigonid cusps (and themselves) by weak valleys.  A weak labial 
cingulum extends across the short valley between the protoconid and the hypoconid.  Evidence is 
present for a posterior cingulum but both left and right p3 exhibit an elongate fossette and/or 
damage along the posterior margin of the tooth. 
Similar in cusp morphology to the p3, the p4 exhibits a more quadrate condition and four 
roots.  Cusps are subequal in height and conic with the trigonid cusps being elevated dorsal to the 
talonid cusps.  Weakly to moderately worn in nature, ETMNH 410 exhibits a moderate anterior 
cingulum along the base of the trigonid.  ETMNH 5615 demonstrates that the anterior cingulum 
will merge with the trigonid through wear.  Metaconid is merging with its posterior extension or 
accessory cuspule in both ETMNH 410 and ETMNH 5615.  Deep valleys separate the trigonid 
and talonid, with the labial valley exhibiting a moderate cingulum between the posterior edge of 
the protoconid and the anterior edge of the hypoconid.  Entoconulid does not appear to be 
present in either ETMNH 410 or ETMNH 5615.  Hypoconid exhibits anterolingual extension of 
its wear facet in ETMNH 410 toward where the entoconulid would be positioned in a molariform 
premolar, however, no evidence of a distinct cusp is present.  In ETMNH 5615 the hypoconid 
and entoconid wear to a circular occlusal profile, with centrally positioned circular to ellipsoid 
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fossettes.  Hypoconulid remains separate in both specimens being positioned along the 
posterolingual edge of the hypoconid. 
Despite being heavily worn, the m1 exhibits quadrate, four rooted condition.  Enamel is 
only present along the lingual edge of the right m1 and along the entire labial edge and lingual 
edge of the metacone of the left m1 due to the entoconid being absent.  Trigonid and talonid 
fossettes are transversally ellipsoid and completely merged. Anterior margin of both the right and 
left m1’s of ETMNH 5615 exhibit a concave depression that conforms to the posterior margin of 
the preceding p4. 
Despite being less worn than the m1, the m2 still exhibits heavy wear.  Protoconid and 
metaconid are worn to low mounds that are merging at the median valley, now reduced to a very 
weak furrow.  Protoconid exhibits an ellipsoid fossette with an extension to the paraconule and 
anterior cingulum.  Metaconid also exhibits an ellipsoid fossette bearing an ellipsoid extension 
into the merged posterior extension or accessory cuspule.  Trigonid and talonid are still separated 
by a moderate valley that is weak anterolingual of the entoconulid.  A weak labial cingulum is 
present between the protoconid and hypoconid.  Hypoconid is merging anterolingually with the 
entoconuid, as well as posterolingually with the hypoconulid and posterior cingulum.  A circular 
fossette dominates the center of the hypoconid with an ellipsoid extension into the site of the 
entoconulid.  The hypoconulid, despite being worn flat to the posterior cingulum, exhibits an 
ellipsoid fossette that remains separate from the hypoconid fossette.  Entoconid remains separate 
with an ellipsoid fossette dominating the center of the cusp. 
Exhibiting a similar morphology to the m2, the m3 is less worn.  Cusps exhibit angular 
wear along the anterior and posterior surface with the metaconid and entoconid exhibiting less 
wear.  A strong anterior cingulum trends across the anterior of the trigonid cusps.  Protoconid 
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exhibits anterolingual merger with the paraconulid and anterior cingulum.  The metaconid is 
merged with its posterolabial extension or accessory cuspule.  Deep valleys separate the trigonid 
and talonid, while a labial cingulum trends between the protoconid and hypoconid.  Hypoconulid 
is merged anterolingually with the entoconulid but remains separate from the hypoconulid.  
Moreover, the m3 exhibits a bulbous Hypoconulid complex with a single broad and robust cusp 
posterior to the anteroposteriorly compressed hypoconulid.  Left m3 exhibits merger of the 
hypoconulid with the heel cusp along the posterolabial edge of the cuspule. 
Remarks. The partial mandible, ETMNH 5615, is comparable to UF 212306, another 
partial mandible with preserved left p2-m3 and symphysis from the early Hemphillian Tyner 
Farm locality of Florida, and UF 166243, a cast of the type specimen (AMNH 8511), originally 
described by Cope (1877) (Fig. 15).  Both ETMNH 5615 and UF 212306 exhibit a symphysis 
with a deep anteroposteriorly trending semi-cylindrical fossa that opens along the posterior 
margin of the symphysis.  Dental similarities between ETMNH 5615, UF 212306, and UF 
166243 are strong as the specimens are bunodont and brachydont.  The specimens in questions 
bear a submolariform p2 and p3; whereas the p4 is molariform.  The dentition of UF 212306 and 
UF 166243 is less worn compared to ETMNH 5615 (Fig. 16).  All specimens exhibit a p2 with a 
single prominent cusp anterior to the two talonid; distinguishing these specimens from C. 
brachydrontus.  Continuation of the anterior cingulum along the anterolabial edge of the 
protoconid into the labial cingulum on the p3 differentiates UF 212306 from ETMNH 5615 and 
UF 166243.  In ETMNH 5615 and UF 166243 the cingulum terminates along the anterior edge 
of the protoconid, with an isolated labial cingulum present within the median valley between the 
protoconid and hypoconid. This cingulum trends posteriorly along the labial edge of the 
hypoconid in UF 166243.  Both ETMNH 5615 and UF 212306 exhibit a labial cingulum that is 
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restricted within the median valley, whereas UF 166243 exhibits extension of the cingulum along 
the labial to posterior margin of the hypoconid of the p4.  Neither ETMNH 5615 nor UF 212306 
adequately represent the m1 due to the heavy wear of the former and loss through damage in the 
latter.  Alternatively, UF 166243 exhibits a moderately worn m1. Remaining molars exhibit a 
similar morphology, with ETMNH 5615 exhibiting more labiolingually broad and robust anterior 
and posterior cingula of the m2 and m3 than UF 212306, UF/TRO 413, or UF 166243.  Both UF 
220251 and UF/TRO 413 exhibit m3’s that are comparable to ETMNH 5615, ETMNH 212306 
due to the relative morphology of the trigonid and talonid.  This is in tandem with the 
hypoconulid complex being dominated by a two to three poorly bifurcated accessory cusps that 
may merge together through wear into a single prominent cusp.  Overall, ETMNH 5615, UF 
212306, UF220251, and UF/TRO 413 exhibit similar dental and mandibular characteristics to the 
cast of the type specimen—UF 166243—and those described in Hesse (1935), Colbert (1938), 
and Schultz and Martin (1975); however, dental dimensions vary within the sample (Fig. 17).  
Specimens from the GFS and Tyner Farm Locality are proportionally larger than the material 
described by Hesse (1935), Colbert (1938), and Schultz and Martin (1975), indicating greater 
interspecific variation than previously recognized. 
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Figure 15.  Comparison of partial Prosthennops cf. P. serus mandibles, ETMNH 5615 and UF 212306. Views: A), occlusal; B), labial. 
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Figure 15. (Continued). 
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Figure 16. Comparison of lower dentition of Prosthennops cf. P.  serus.  Observed specimens: ETMNH 5615, UF/TRO 413, UF 220251, 
and UF 212306.
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Figure 17.  Prosthennops serus and Prosthennops cf. P. serus lower dental measurements of the APO and greatest transverse width (PT or 
AT).  Observed specimens: ETMNH 410, 5615 (blue circles); UF/TRO 413 and UF 166243, 220251, 212306 (red squares); UNSM 
76052, 76504 (green triangles) (Schultz and Martin 1975); C.I.T. 610 (purple X) (Colbert 1938). 
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Catagonus Ameghino, 1904 
cf. Catagonus sp. 
Referred Specimens. ETMNH 3635: L. m2; ETMNH 3636, ETMNH 18605: R. m2;  
Diagnosis. Previous literature dictates that Catagonus is identified by the presence of 
large suborbital bulla bearing a lateral crest and a low angle (approx. 20°) of confluence between 
pterygoid process of alispehnoid and palate (Wright 1989, 1991, 1998).  The literature further 
dictates that Catagonus brachydontus exhibits a brachydont, bunodont to zygodont dentition 
with a cheek tooth series, P2 to M3, which is greater than 100 mm (Wright 1989, 1991, 1998). 
Description. Three isolated m2s—ETMNH 3635, ETMNH 3636, and ETMNH 18605—
each exhibit four well bifurcated, subequal, and sub-zygodont cusps in a quadrate arrangement 
(Fig.  18). Excessively brachydont in nature, the specimens appear labiolingually compressed 
relative to anteroposterior length (Table 6).  Differences between the specimens reside in that 
ETMNH 3635 is unworn whereas ETMNH 3636 and ETMNH 18605 exhibit weak to moderate 
wear, respectively.  Metaconid is conic in profile with a posterolabial trending ridge of accessory 
cuspules along the posterolabial surface of the cusp which is shown to merge with the protoconid 
with wear as in ETMNH 18605.  Protoconid exhibits rounded labial surface with flat labial 
surface bearing a small posterolingual ridge that is lost through wear as in ETMNH 18605.  An 
anterolingual ridge extends from protoconid trending ventrally to contact with small paraconulid 
on the weak—ETMNH 3635—to moderate—ETMNH 3636 and ETMNH 18605—anterior 
cingulum.  Merger of the paraconulid with the protoconid is represented in ETMNH 18605.  
Anterior cingulum trends along the anterior width of the trigonid cusps in ETMNH 3636 and 
ETMNH 18605 but is more labiolingually restricted in ETMNH 3635—being very weak along 
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anterior surface of the protoconid but moderate near the paraconulid.  Trigonid and talonid are 
separated by deep valleys with a moderate labial cingulum of variable length being present 
between the protoconid and hypoconid.  Hypoconid exhibits a rounded labial surface and flat 
lingual surface.  Entoconulid is anterolingually positioned in direct contact with the hypoconid, 
bearing two weakly bifurcated accessory cuspules on its surface.  Hypoconulid is a prominent 
feature positioned within the center of the strong posterior cingulum, posterolingual of the 
hypoconulid.  Hypoconulid possesses two to three accessory cuspules on its surface that are 
quickly lost to wear.    The conic entoconid exhibits a labiolingually compressed cuspule along 
its labial margin that contacts the labial base of the hypoconulid.  Merger of the entoconulid, 
hypoconulid, and this accessory cusp through wear is present in ETMNH 18605. 
Remarks. Observations of ETMNH 3635, ETMNH 3636, and ETMNH 18605 indicate 
that they are comparable both proportionally and morphologically to UF 211798 and UF 
212427—a pair of unworn to very lightly worn m2’s labeled as C. brachydontus within the UF 
collections (Fig. 18).  Despite both the UF and ETMNH specimens being excessively 
brachydont—relative to other tayassuids—and exhibiting a sub-zygodont to zygodont condition, 
UF 211798 and UF 212427 exhibit multiple accessory cusps along the surface of the four 
primary cusps that are likely lost through wear shortly after eruption and are therefore not 
present in the ETMNH specimens.  Moreover, UF 212427 exhibits a greater degree of zygodonty 
compared to the ETMNH specimens and UF 211798. Overall, ETMNH 3635, ETMNH 3636, 
and ETMNH 18605 exhibit an anteroposterior length that falls within the observed 
measurements of UF specimens and those measurements listed in Wright (1993) (Fig. 19).  
However, this also overlaps with the observed anteroposterior lengths of P. serus, M. elmorei, 
and Platygonus pollenae (Prothero and Grenader 2012).  Transverse width of the trigonid and 
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talonid is reduced in the ETMNH specimens is comparison to the observed P. serus, M. elmorei, 
and C. brachydontus (Fig. 19).  This makes direct assignment of these specimens to Catagonus 
brachydontus impossible given the current material available rendering a tentative assignment to 
cf. Catagonus sp. due to the similarities to UF 211798 and UF 212427. 
 
 
Figure 18.  Isolated m2s of cf. Catagonus sp. and Catagonus brachydontus. Specimens 
observed: ETMNH 3635, 3636, and 18605 (cf. Catagonus sp.); UF 211798 and 212427 
(Catagonus brachydontus). Views: A), occlusal; B), labial; C) lingual. 
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Figure 19.  Measurements of tayassuid m2s.  Gray Fossil Site specimens observed representing 
cf. Catagonus sp. (red squares) include ETMNH 3635, 3636, and 18605.  Observed Catagonus 
brachydontus (blue diamonds) includes UF/TRO 406, 407, 408, 409, and 414 and UF 12240, 
12942, 17400, 18738, 18740, 24676, 24689, 53858, 124190, 133980, 133981, 212427, 217118.  
Prosthennops serus and Prosthennops cf. P. serus (green triangles) include ETMNH 5615, 
UF/TRO 413, UF 166243, UF 220251, UF 212306, UNSM 76052 (Schultz and Martin 1975), 
UNSM 76504 (Schultz and Martin 1975), and C.I.T. 610 (Colbert 1938).  Mylohyus elmorei 
(purple X) include ETMNH 8046, ETMNH 19281, UF/TRO 412, and UF 57280.  The average 
dimensions for Platygonus pollenae (orange circle) were taken from Prothero and Sheets (2012). 
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Table 6.  Dental Measurements for lower dentition of cf. Catagonus sp. and Catagonus 
brachydontus 
       ETMNH ETMNH ETMNH ETMNH 
       18605 3636 3635 410 
  N X̅ Range σ2 σ     
Canine APA 2 14.68 13.52 - 15.83 1.34 1.16     
Transverse 2 12.51 9.76 - 15.26 7.56 2.75     
p2 
APA 1 10.35 10.35 - 10.35 0.00 0.00     
APO 3 11.87 10.91 - 12.45 0.47 0.68     
APE 3 11.34 10.79 - 12.03 0.27 0.52     
AT 3 8.96 7.99 - 9.48 0.47 0.68     
PT 2 10.29 10.13  10.45 0.03 0.16     
p3 
APA 2 11.31 11.05 - 11.57 0.07 0.26     
APO 4 12.96 12.40 - 13.61 0.19 0.43     
APE 3 12.06 11.72 - 12.62 0.16 0.40     
AT 4 9.79 7.96 - 10.97 1.27 1.13     
PT 4 10.24 8.57 - 12.20 1.67 1.29     
p4 
APA 4 13.92 12.51 - 15.14 0.88 0.94     
APO 9 14.14 11.89 - 17.36 2.39 1.55    17.36 
APE 7 14.39 12.92 - 16.05 0.94 0.97    16.05 
AT 8 11.70 9.18 - 13.25 1.71 1.31    11.07 
PT 9 12.07 10.96 - 13.34 0.76 0.87    12.78 
m1 
APA 4 15.13 14.22 - 15.50 0.28 0.53     
APO 8 17.05 15.41 - 18.47 1.03 1.02     
APE 6 15.14 13.79 - 16.53 0.68 0.82     
AT 6 13.62 12.31 - 15.54 1.10 1.05     
PT 8 13.39 11.24 - 15.35 1.87 1.37     
m2 
APA 5 18.53 17.04 - 21.11 2.13 1.46     
APO 16 20.25 17.67 - 26.32 3.61 1.90 18.96 17.67 20.11  
APE 9 19.35 16.16 - 26.55 8.62 2.94 16.16    
AT 16 14.75 11.93 - 16.79 1.95 1.40 12.99 11.93 12.48  
PT 14 15.08 12.31 - 17.22 2.28 1.51 13.00 12.31 13.27  
m3 
APA 3 27.81 26.10 - 30.87 4.69 2.17     
APO 10 28.48 26.08 - 30.97 2.89 1.70     
APE 6 27.75 24.89 - 30.58 3.67 1.92     
AT 11 16.93 14.94 - 19.83 1.49 1.22     
PT 12 15.98 14.79 - 17.05 0.52 0.72     
HT 12 12.96 11.13 - 15.04 1.39 1.18     
*Approximation 
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Table 6. (Continued) 
 
  UF/TRO UF UF UF UF UF UF 
  409 133980 12942 24689 17400 124190 18740 
      Left Right Average   
Canine 
APA     13.52 13.52 13.52   
Transverse     9.42 10.11 9.76   
p2 
APA        10.35  
APO        10.91  
APE        10.79  
AT        7.99  
PT          
p3 
APA   11.05     11.57  
APO   12.85     12.40  
APE   11.72     11.85  
AT   7.96     10.33  
PT   8.57     10.07  
p4 
APA  14.15 12.51     13.88  
APO 12.20 14.06 14.56 13.61    13.62  
APE 12.92 14.76 13.33     14.81  
AT 11.50 13.25 10.88 11.56    12.98  
PT 11.05 13.13 10.96 11.16 13.48*  13.48* 11.74 11.83 
m1 
APA 14.22 15.34      15.50  
APO 15.41 17.64 16.08  18.57 18.28 18.42 17.14  
APE 13.79* 16.53 14.74*     15.48  
AT  12.68   13.69 13.4 13.54 15.54  
PT 11.24 13.33 11.79  14.07 13.6 13.80 15.29  
m2 
APA 17.20* 21.11 17.04     18.65  
APO 19.15 21.45 19.12 17.97 21.38 21.52 21.47 19.59 19.54 
APE 17.24 21.68 17.37     18.62  
AT 14.27 16.75 13.55 14.82 16.84 16.73 16.79 15.60 15.19 
PT 13.96 17.22 14.30  17.06 17.01 17.04 15.32  
m3 
APA 26.10 30.87 26.46*       
APO 27.60 29.16 26.90* 29.79    30.80  
APE 26.51 29.11 26.59* 30.58    31.02  
AT 16.49 17.46 14.94* 15.76 17.47* 17.47* 17.47* 17.14 16.33 
PT 15.38 16.16 14.79* 15.42 17.01*  17.01* 16.61 15.96 
HT 11.97 13.46 11.58* 12.44 15.04*  15.04* 12.84 12.98 
*Approximation 
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Table 6. (Continued) 
 
  UF/TRO UF UF UF UF UF UF/TRO UF UF UF/TRO 
  406 133981 24676 212427 217118 53858 414 18738 12240 407 
            
Canine 
APA         15.83*  
Transverse         15.26  
p2 
APA           
APO   12.26        
APE   12.03        
AT   9.48        
PT   10.45        
p3 
APA           
APO 13.61          
APE 12.62          
AT 9.91          
PT 10.12          
p4 
APA  15.14         
APO 14.76 15.23         
APE 14.08 14.75         
AT 13.20 9.18         
PT 12.68 13.34         
m1 
APA  15.47         
APO 16.67 16.56         
APE 15.33 14.98         
AT 13.48 12.31         
PT 13.16 13.14         
m2 
APA  18.65         
APO 20.49 20.52  21.01   19.95   20.70 
APE 18.34 19.27        18.90 
AT 16.41 15.40  15.02   14.28*   14.92 
PT 16.14 16.44  15.75   16.29   15.87 
m3 
APA           
APO 26.08 30.97   26.63 29.49  30.86  27.29* 
APE 24.89 28.81         
AT 17.98 16.74   19.83 16.29    16.90 
PT 16.37 17.05   16.46 14.79  16.09  16.24 
HT 13.72 13.46   14.94 11.13  12.07  12.75 
*Approximation 
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Genus Indeterminate 
Species Indeterminate 
Referred Specimens. ETMNH 491: R. postorbital process; ETMNH 547: R. astragalus; 
ETMNH 592, ETMNH 774: proximal phalanx epiphysis; ETMNH 593: isolated L. M3; ETMNH 
778: Isolated L. P2-M3; ETMNH 3633: L. proximal scapula; ETMNH 3634: fragmentary C1; 
ETMNH 3637, ETMNH 14172; proximal ungual; ETMNH 3638: partial proximal phalanx; 
ETMNH 3639, ETMNH 12264, ETMNH 13918, ETMNH 17220: proximal phalanx; ETMNH 
3640, ETMNH 9996: R. lunar; ETMNH 3642: maxilla fragment with L. DP3, DP4, M1; 
ETMNH 3643: partial symphysis; ETMNH 3777: worn isolated C1; ETMNH 5281, ETMNH 
17222: isolated L. C1; ETMNH 5476, ETMNH 12178, ETMNH 17221: isolated medial phalanx; 
ETMNH 6738: isolated R. P4; ETMNH 6739: unworn isolated R. i2; ETMNH 6740 maxilla 
fragment with R. DP2-DP4; ETMNH 8830: distal proximal phalanx; ETMNH 6767: partial L. 
zygoma and glenoid fossa; ETMNH 8272: R. MCIII; ETMNH 9997: L. MCIV; ETMNH 10559: 
R. distal humerus; ETMNH 12173: R. proximal fused MTIII and MT IV; ETMNH 12174: 
isolated L. DP3 and DP4; ETMNH 12435: fragment of L. c1 root; ETMNH 13221: L. 
cuneiform; ETMNH 13272: isolated L. P4; ETMNH 16202: c1 fragment with enamel;  ETMNH 
17218: L. astragalus; ETMNH 17350: isolated ungual; ETMNH 18603: isolate R. c1, 
fragmentary L. m1, and fragmentary R. m2; 
Description. A subspatulate anteromedially trending i2, ETMNH 6739, bears an intact 
root.  Enamel of i2 is bulbous where it is in contact the root but distally tapers anteromedially to 
a point.  An ellipsoid wear facet is present along the dorsolabial surface of the distal enamel.  
Root is elongate and distally tapering with a slight posterior curvature.   
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Isolated upper and lower canines are represented by ETMNH 3777, ETMNH 5281, 
ETMNH 12435, ETMNH 17222, and ETMNH 18603.  The worn upper canine, ETMNH 3777, 
exhibits an anteroposteriorly ellipsoid profile that lacks preserved enamel.  Being a reconstructed 
lateral edge of a left upper canine, ETMNH 3634 is lacking all but a small portion of the occlusal 
surface.  Distal canine is triangular in lateral profile with the tooth reducing proximally along the 
tooth’s root.  A centrally positioned shallow furrow trends the length of the root proximal of the 
remaining dentin.  Representing isolated canines, ETMNH 5281, ETMNH 12435, ETMNH 
17222, and ETMNH 18603 exhibit triangular to trapezoidal cross-sectional profiles.  Wear facets 
are evident along the posterior surface of the canine enamel oriented in a distolingual to 
proximolabial orientation in all but ETMNH 12435, which is a portion of the root.  Each canine 
exhibits an interfingering of enamel and dentin in a band at the distal-most extension margin of 
the root.  All specimens except ETMNH 17222 bear a shallow furrow along the exposed dentin 
of the posterior edge.  All canines exhibit a hypselenodont condition with all specimens 
exhibiting open roots.  ETMNH 18603 exhibits a reduced opening at the base of the tooth’s root. 
Heavily worn dentitions that are represented by ETMNH 593, ETMNH 778, ETMNH 
6738, and ETMNH 13272 are bunodont and brachydont (Fig. 20).  Wear is heavier along the 
lingual cusps of the cheek tooth series with the premolar also exhibiting more deeply worn talon 
cusps.   The P2 exhibits three roots and is relatively trapezoidal in outline in which lingual edge 
is rounded.  Exhibiting a submolariform condition three subequally worn primary cusps—
paracone, protocone, and metacone dominate the tooth.  Paracone appears to have been conic 
bearing a moderate anterior cingulum along its anterior surface.  Protocone appears to have been 
potentially large in size bue exhibits an ellipsoid wear surface that merges the cusp with the 
occlusal portion of the anterior cingulum.  Metacone exhibits a conic profile with an ellipsoid 
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fossette developing within the center of the occlusal surface of the cusp.  An anteropostereiorly 
compressed metaconule is positioned lingual and posterior the metacone and protocone 
respectively, in the site where a hypocone would be positioned in a molariform premolar.  
Metaconule has begun to merge with the lingual portion of the strong posterior cingulum.  
Bearing four roots and a square to trapezoidal outline the P3 exhibits a trigon that is worn 
elevated to the talon cusps.  Submolariform in structure the P3 exhibits a similar cusp 
arrangement as the P2 except for the more developed rectangular metaconule.  Wear along the 
anterior surface of the trigon exhibits a deeply concave trough-like wear surface.  Protocone and 
paracone merge anteriorly with the remnant of the anterior cingulum and with each other at the 
median of the tooth.  Protocone exhibits the development of an ellipsoid fossette in both 
ETMNH 778 and ETMNH 6738 with the later also exhibiting a small ellipsoid fossette on the 
occlusal surface of the paracone. 
Being fully molariform, the P4 bears a quadrate condition with four subequal principle 
cusps.  A more rounded lingual edge is present in ETMNH 13273 relative to ETMNH 778.  
Tooth is heavily worn in ETMNH 778 due the merger of the paracone and protocone at the site 
of the paraconule, however, the cusps are separated by a faint posteriorly trending valley until 
the posterior edge of each cusp.  Anterior cingulum appears to be moderately to strongly 
developed.  Concurrently, the hypocone is fully merged with the metaconule and hypoconule 
through wear, however, the metacone remains separate.  Each cusp bears a circular to ellipsoid 
fossette with the protocone bearing the largest. 
Quadrate in profile and bearing four roots, the M1 of ETMNH 778 is heavily worn, with 
the trigon and talon completely obliterated.  Enamel appears thin along the posterior margin of 
the tooth thickening along the lingual and labial edges.  Despite missing the labial potion of the  
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Figure 20.  Isolated P2-M3 represented by ETMNH 593, ETMNH 778, ETMNH 6738, ETMNH 13272, and UF 203559. 
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metacone enamel a weak to moderate cinglum is evident.  Labial cingulum originates at the 
posterior base of the paracone and trends posteriorly along the anterolabial base of the metacone 
before terminating at the break in enamel.  Enamel along the anterior cingulum is thick relative 
to the other edges of the tooth indicating a moderate to strong cingulum. 
Despite being heavily worn the M2 is quadrate, four rooted, and robust relative to M1.  
Paracone has merged with the paraconule and with the anterior cingulum along the anterolingual 
edge of the cusp.  A circular to ellipsoid fossette dominates the median portion of the cusp with 
an anterolabial extension that shifts anteriorly into the position of the paraconule.  Paracone 
possesses a small ellipsoid fossette and remains separate from the protocone and the anterior 
cingulum.  Anterior cingulum is strong, trending across the anterior surface of the tooth and 
transitioning into the labial cingulum.  Labial cingulum diminishes along the anterolabial edge of 
the paracone to its termination at the labial surface of the same cusp.  Another cingulum 
originates with moderate strength at the posterior base of the paracone and trends posteriorly 
becoming reduced until transition into the strong posterior cingulum along the posterolabial edge 
of the metacone.  Posterior cingulum is strong with evidence of a centrally positioned 
hypoconule.  Hypoconule is completely merged with the hypocone and the posterior cingulum.  
A large crescentric fossette connects the hypocone, hypoconule, and metaconule which is also 
fully merged with the hypocone.  Separation of the metacone from the hypocone and cuspules is 
faint but remains distinct.   
Quadrate in occlusal profile and displaying evidence for four roots, the cusps of the M3 
exhibit a conic profile.  However, an angular profile along the anterior and posterior surfaces of 
the primary cusps is evident in ETMNH 778.  The trigon is broad with the protocone and 
paracone wearing anteromedially to join the paraconule.  A strong anterior cingulum trends 
84 
 
 
along the entire anterior width of the tooth before reducing to termination along the anterolabial 
edge of the paracone.  Originating at the posterior base of the paracone the labial cingulum 
exhibits a moderate to strong condition—ETMNH 778 and ETMNH 593, respectively—that 
weakens posteriorly until transition to the hypoconule complex.  In ETMNH 593 the cingulum 
terminates fully at the anterior edge of the metacone with the posterior cingulum originating at 
the posterior edge of the metacone. Hypocone is merged anterolabial with the metaconule in both 
ETMNH 593 and ETMNH 778 but only merges posterolabially with the hypoconule of the 
hypoconule complex in ETMNH 778.  Metacone is separate but shows evidence of merging with 
the anterolabial edge of the remnant of the metaconule in ETMNH 778.  Hypoconule complex is 
dominated by the hypoconule with at least one smaller labially positioned accessory cuspule 
being present.  A raised band of enamel trends along the anterolingual edge of the protocone 
until it wraps around the hypoconule complex where it terminates labial of the accessory 
cuspules. 
Deciduous dentitions, ETMNH 3642, ETMNH 6740 and ETMNH 12174, exhibit a 
brachydont condition, with the latter being relatively unworn and crenulated (Fig. 21; Table 7). 
Despite only being represented in ETMNH 6740, the DP2 exhibits a trapezoidal outline bearing 
the remnants of four primary cusps.  Trigon is comprised of a well bifurcated but abutting 
protocone and paracone.  A strong anterior projection is evident anterior of the trigon cusps, 
however, the enamel in region is either worn or chipped leaving dentine exposed.  Posterior 
surface of the trigon exhibits an angular wear facet that trends posterodorsally toward the talon.  
In total the talon appears to exhibit at least four distinct cuspules that have worn to a cylindrical 
cross-sectional profile.  The largest of the cuspules/cusps is positioned posterior of the paracone.  
Other cuspules are positioned posterior of the valley bifurcating the protocone and paracone and 
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directly posterior of the protocone.  An ellipsoid fossotte is present along the posterior margin of 
the tooth posteromedially of the other cuspules which may indicate the location of an obliterated 
cuspule.  
  Trapezoidal is occlusal profile, the DP3 exhibits a weak to moderate cingulum that trend 
along the borders of the tooth.  Cingulum trends along the outline of the tooth except for the 
posterolingual margin of the hypocone.  Both ETMNH 3642 and ETMNH 6740 exhibit a P3 
with three roots.  Paracone exhibits a rounded labial surface with a strong lingually trending 
wedge comprising the lingual surface.  Protocone is an elongate anteropostiorly trending 
ridgethat bears multiple small cuspules along the occlusal surface in ETMNH 12174 but is 
heavily worn in ETMNH 3642. Trigon and talon are separated by a deep valley.  Metacone is 
conic in ETMNH 6740 and ETMNH 12174, but develops angular wear facets along the anterior 
and posterior surfaces of the cusp, such as in ETMNH 3642.  Hypocone exhibits a rounded 
lingual surface and flatter labial surface.  The metacone and hypocone merge with wear along the 
posterior surface of the talon in ETMNH 3642. 
Bearing four roots and a relatively quadrate outline, the DP4 exhibits a posterolingually 
trending anterior edge.  Four subequal, conic cusps dominate the surface of the tooth.  A strong 
to moderate cingulum trends along all but the lingual edge of the tooth.  Paracone exhibits a 
similar morphology to the paracone of the DP3; however, the protocone is more conic in 
morphology.  Talon exhibits a similar morphology to the talon of the DP3.  Metacone of the 
DP4, however, exhibits more exaggerate accessory cuspules and a more exaggerate 
posteroventrally trending ridge that contact the posterior portion of the cingulum.  Merger of the 
protocone and paracone is evident along the posterior surface of the trigon in ETMNH 3642.   
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Figure 21.   Partial tayassuid maxilla with deciduous upper dentition. Specimens observed include ETMNH 3642, ETMNH 6740, 
ETMNH 12174, UF 133979, and UF 212395.  Views: A), occlusal; B) labial; C) lingual. 
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Figure 21.   (Continued) 
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Figure 21. (Continued)
89 
 
 
Table 7. Dental measurements (mm) of deciduous upper dentition for indeterminate GFS 
tayassuid material. UF 133979 and UF 212395 material is referred to as C. brachydontus.   
  UF UF ETMNH ETMNH ETMNH 
  133979 212395 6740 3642 12174 
P2 
APA      
APO 8.75  11.24   
APE 8.37  10.76   
AT 4.92  7.1825   
PT 7.04 7.955 8.65   
P3 
APA  10.66 13.54   
APO 11.9 13.42 15.013 13.22 14.28 
APE  11.21 14.10 12.11  
AT 7.40 7.92 8.94 7.88 8.63 
PT 10.31 10.72 12.02 10.473 10.42 
P4 
APA 12.37     
APO 13.51 14.85 16.38 14.333 15.04 
APE 12.74 14.04 15.49 13.89  
AT 12.17 12.998 13.46 12.58 12.59 
PT 12.09 12.62 13.83 12.51 11.89 
M1 
APA      
APO 17.13   18.11  
APE 14.71   15.32  
AT 14.66   14.723  
PT 15.01   14.46  
*Abbreviations 
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Being only represented in ETMNH 3642, the M1 is quadrate in occlusal profile and 
possesses four roots.  Cingulum is strong along the anterior surface of the tooth before 
weakening along the labial base of the tooth.  Transition of the cingulum from the labial to 
posterior edge of the tooth returns the feature to a strong condition.  An anteroposteriorly 
compressed paraconule abuts against the anterolingual edge of the paracone, being separated by 
a moderate valley.  Protocone is conic with occlusal rounding of the cusp through wear.  A small 
conule is present at the posterior intersection of the protocone and metacone.  Valleys that 
separate the trigon and talon cusps are deep.  A lingual cingulum is present within the valley 
between the posterior edge of the protocone and the anterior surface of the hypocone.  Hypocone 
merges anteriorly with the metaconule forming an anterolabial ridge with an anterodorsal plunge.  
Metacone is conic and remains separate from the hypocone and conules.  Hypoconule is 
positioned on the center of the posteiror position of the cingulum. 
Representing a left m1 and right m2, ETMNH 18603, is comprised of two isolated 
bunodont and brachydont talonids with posterior cingula (Fig. 22).   Talonids of the m1 and m2 
exhibit transverse widths of 14.24mm and 16.41 mm, respectively.   Remnant of the m1 
possesses 2 roots and a strong posterior cingulum.  The anterior surface of the talonid cusps is 
damage and largely missing.  Hypoconulid has merged anterolabially with the posterolingual 
edge of the hypoconid.  Talonid cusps both exhibit a circular to trapezoidal fossette and are 
separated by a weak valley that is almost eroded through wear.  Right m2 is more complete in 
that it also encompasses the posterior margin of the talonid cusps and the median valley.  
Posterolabial extension of the metaconid is beginning to merge with the boy of the metaconid 
through wear.  Hypoconulid merges with the entoconulid but remains separated by shallow 
furrows along the posterior and labial edges of the conulid.  Entoconid and hypoconulid remain  
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Figure 22. Posterior moity of the isolated bunodont and brachydont left m1 and right m2 of ETMNH 18603.  Views: A), occlusal; B), 
lateral; C), lingual. 
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separate with the latter exhibiting a trapezoidal wear profile with a centrally placed ellipsoid 
fossette on the surface of the strong posterior cingulum.  
A partial mandible, ETMNH 779, bears a heavily worn p3-m3, with the m2 lacking the 
anterior portion of the trigonid cusps (Fig. 23; Table 8).  Exposure of the p2 alveoli and roots 
along the remnants of the ramus indicates that the p2 exhibited two roots, whereas the p3 
exhibits two to three poorly bifurcated roots.  The p4 and molars exhibit four roots.  Rectangular 
in occlusal outline, the p3 exhibits a trigonid that are merged through wear to develop a circular 
fossette, with a transverse trending extension along the anterior cingulum.  Trigonid is worn 
almost equal to the talonid basin but remain slightly elevated.  Cusps of the talonid basin are 
obliterated, having been replaced with an ellipsoid fossette.  This fossette originates at the site of 
the entoconid and trends labially and then anterolingually toward the fossette of the trigonid.  
Wear on the quadrate p4 is slightly greater with the trigonid and talonid being worn almost 
equally.  Both the trigonid and talonid cusps are each worn to a transversely trending ellipsoid 
fossette that remains separated from one another by a thin remnant of enamel in the median 
valley.  No enamel remains on the surface of the m1 which exhibits a quadrate to rectangular 
profile.  Damage to the m2 is severe with only a portion of the talonid remaining, albeit with the 
enamel of the posterior edge missing.  Pattern of wear is similar to that of the p4 except for the 
merger of the trigonid and talonid fossettes across the site of the median valleys.  Quadrate in 
alignment of the principle cusps, the m3 also exhibits a rounded hypoconulid complex that has 
been worn to a single hemispherical fossette bounded along its posterior boundary by a thick 
band of rounded enamel.  Anterior extension of the hypoconulid complex fossette into the site of 
the hypoconulid is present.  Fragments of the mandible symphysis exhibit a tubular and 
posteriorly tapering canine alveolus and little else.
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Figure 23.  Partial mandible fragments and dentition of ETMNH 779.  Views: A), occlusal; B), labial. 
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Table 8. Dental measurements partial mandible and p2-m3 of ETMNH 779
 
  ETMNH 
  779 
p3 
APA  
APO 13.22 
APE 11.99 
AT 9.94* 
PT 9.56 
p4 
APA  
APO 16.61 
APE 15.60 
AT 12.95 
PT 13.09 
m1 
APA  
APO 14.89 
APE  
AT 14.80 
PT 13.44 
 
m2 
 
APA  
APO  
APE  
AT  
PT 17.30 
m3 
APA  
APO  
APE  
AT  
PT 17.17 
HT 11.58 
 
*Approximation 
95 
 
 
Representing the proximal end of a left scapula, ETMNH 3633 bears an ellipsoid glenoid 
fossa (Fig. 24).  The glenoid fossa is a moderately concave depression with a proximally 
extending protuberance along the dorsomedial edge.  Overall, the glenoid fossa is oriented 
ventromedially to dorsolaterally.  Coracoid process extends posteriorly from its origin, ventral to 
the proximal protuberance.  Scapula neck is narrow but begins to distally expand mediolaterally 
at the scapular spine.  Scapular spine is largely damaged, with only the base being present, in the 
specimen, but evidences suggests that the structure was thin and composed of compact bone.  
The infraspinous and supraspinous fossae, that are positioned medial and lateral to the scapular 
spine, respectively, are shallow and broaden distally.  A thin fossa is present along the 
anterolateral surface of the neck distal to the glenoid fossa. Subscapular fossa is shallow to 
moderate in depth originating at the lateral broadening of the neck. 
Distal right humerus, ETMNH 10559, exhibits a partially reconstructed diaphysis and 
distal head (Fig. 25) (Table 9).  Proximal portion of shaft present in the specimen is comprised of 
cortical bone arranged in an anteroposteriorly ellipsoid profile that reduces distally.  Olecranon 
fossa originates at the mediolateral expansion of the shaft as a shallow V-shaped fossa that 
expands mediolaterally and deepens distally until its contact with the proximal surface of the 
capitulum on the posterior surface of the humerus.  Overall, the olecranon fossa exhibits a 
teardrop shape and is very deep.  Remnants of a thin cortical bone membrane at the deepest 
extent of the olecranon fossa—broken in ETMNH 10559—indicate evidence for a thin barrier 
between the olecranon, coronoid, and radial fossae.  Due to the damage of the thin bone 
membrane the majority of the coronoid and radial fossae are missing in this specimen. Remnants 
of the coronoid and radial fossae are represented by the shallow v-shaped origin located near  
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Figure 24.  Proximal scapula of ETMNH 3633.  Views: A), dorsal; B), ventral; C), proximal. 
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Figure 25. Distal right humerus of ETMNH 10559.  Views: A), anterior; B), posterior; C), lateral; D), medial; E) distal.
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Table 9. Linear Measurements of partial humeri 
 INSM INSM ETMNH 
 71.3.144.3048 71.2.144.3035 10559 
GL  103.05+ 107.53+ 
Bd 44.52 42.58 32.05 
Gdt 34.16* 33.48 24.88* 
*Approximation, +Incomplete measurement  
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where the shaft begins to diverge and as a moderate to deep depression posterior of the 
capitulum.  Medial epicondyle is distally exaggerated posterior and medial to the capitulum into 
a rounded, mediolaterally compressed process. 
Representing a sub-adult individual, ETMNH 10395 is the distal epiphysis of a right 
radius.  This specimen exhibits a distal surface comprised of two articulation facets for the lunar 
and scaphoid.  Articulation with the lunar and scaphoid is dorsolateral to ventromedially 
oriented, with the dorsal portion comprised of moderate to shallow concave fossae.  A moderate 
trochlea develops medioventrally between the lunar and scaphoid facets.  
Metapodials exhibit a relatively slender and elongate morphology within all observed 
specimens (Fig. 26).  The proximal surface of the third metacarpal (MCIII) exhibits a 
semicircular outline that is rounded along the anterior to medial surface, whereas the posterior 
and lateral margins are squarer.  Multiple articulation facets are present along the proximal 
surface.  Specifically, articulation with the magnum is shallow to moderate in depth and covers 
much of the proximal surface.  An anterolateral depression is present along the posterior edge of 
the articulation with the magnum exhibits.  This depression is positioned lateral of the posterior 
edge of the articulation with the trapezoid and medial of the posterior-most extension of the 
magnum articulation facet.  The anterior portion of the lateral edge exhibits a proximolateral 
extension that possesses a steeply distolateral to proximomedially angled articulation facet with 
the unciform with a square outline.  Ellipsoid in profile, the articulation facet with the trapezoid 
is positioned along the posteromedial proximal surface.  A rectangular, transversely trending 
facet directly distal to the posterior margin of the articulation with the trapezoid is present in  
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Figure 26.  Tayassuid right third metacarpals, left fourth metacarpal, and fused third and fourth metatarsals.  Specimens observed 
include ETMNH 592, 8272, 9997, 12173, and 12435. Views (from left to right) are anterior, posterior, medial, lateral, and proximal 
(top) and distal (bottom).   
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ETMNH 8272, likely representing a point of articulation with the MCII.  Concurrently, ETMNH 
592 appears to exhibit a similar facet, but due to the excessive pitting of the bone surface, the 
exact morphology is not currently discernable.  Partial fusion with the MC4 is evident in all 
observed MCIII’s due to each exhibiting a smooth, rounded medial shaft surface with the flatter 
lateral surface bearing evidence of scars.  Deep trochlea encircle the entire dorso-ventral 
circumference of the articulation surfaces of the distal head.  Medial edge of the distal end 
exhibits a medially trending flange, whereas the lateral edge is squared.  Both medial and lateral 
surfaces of the distal end exhibit a moderate to deep circular to ellipsoid fossa.  Proportions of 
the observed metacarpals were similar except for ETMNH 592 which is exceedingly elongate 
compared to the ETMNH 8272 (Table 10).  Currently, the only fourth metacarpal (MCIV) 
identified from the GFS is ETMNH 9997.  Proximal head of ETMNH 9997 exhibits a 
semicircular to triangular outline, with the anterolateral edge being rounded.  The proximal 
surface of the head is dominated by a shallow to medially deep articulation facet with the 
unciform.  Two separate proximolateral to mediodistally angled articulation facets contact the 
unciform articulation facet along the posterior-most and anterior-most portions of the medial 
edge of the latter.  These two facets articulate with the MCIII with the anterior-most articulating 
with the ventral surface of the posterolateral projection of the MCIII.  Ellipsoid in profile, the 
posterior-most articulation is split in half with the top half exhibiting a shallower angle relative 
to the lower half of the facet.  Shaft and distal ends are similar to those represented in the MCIII.  
Overall, the MCIV is proportionally reduced relative to the observed MCIII (Table 10). 
Proximal ends of a fused third and fourth metatarsal (MTIII and MTIV, respectively) are 
represented in ETMNH 12173 (Fig. 26).  Both metatarsals appear to exhibit evidence for a 
slender and elongate condition similar to that of the metacarpals.  Metatarsals exhibit a 
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Table 10.  Measurements (mm) of tayassuid metapodials 
  INSM INSM INSM INSM INSM ETMNH ETMNH ETMNH ETMNH UF/TRO UF UNSM 
  71.3.144.3036 71.3.144.3037 71.3.144.3038 71.3.144.3041 71.3.144.2006 592 8272 9997 12173 25681 133988 76071T 
MC 
III 
GL  103.43 90.67+ 114.94*  131.91 98.62   91.57 91.31  
Bp  20.43  21.84  23.64 20.10   18.66 19.51  
Bd  18.25 12.41   19.01 16.87   16.03 18.22  
Sbd  15.57  14.29  14.91 13.40   13.94   
MC 
IV 
GL 98.84  89.21     82.04     
Bp 19.49       14.06     
Bd 17.37  12.52     13.31     
Sbd 14.58       12.05     
MT 
III 
GL     103.93    79.04+   94.5 
Lp     98.01    77.17+    
Bp     16.13    17.85    
Bd     15.26        
Sbd     11.13        
MT 
IV 
GL     106.47*    76.90+   99 
Lp     100.24*    75.85+    
Bp     12.38*    14.04    
Bd     16.03        
Sbd     10.64        
*Approximation; +Incomplete measurement; T Schultz and Martin (1975)
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hemispherical outline in proximal view, though the proximal ends appear more rounded than in 
the metacarpals.  A shallow, medial and laterally open, concave articulation facet with the 
entocuneiform is present on the proximal surface of the MTIII.  The ellipsoid articulation facet 
with the mesocuneiform is positioned along the posteromedial edge of the enctocuneiform facet 
in an anteromedial to posterolateral orientation.  Fourth metatarsal possesses a shallow, ellipsoid, 
concave, and posteriorly elevated articulation facet with the cuneiform.  Both metatarsals exhibit 
proximoposterior extensions that fuse posteriorly into an angular protrusion.  Proximal surface of 
the protrusion is rounded and bulbous with evidence of wear due to minor exposure of 
cancellous bone; indicating that the proximal-most portion may be missing.  Proximal facets of 
the third and fourth metacarpal are separated by a moderate to deep valley that opens posteriorly 
until the base of the posterior protrusion.  A semispherical to conic puncture or pathology, 
approximately 5.88 mm in diameter, is present along the medial surface of the third metatarsal 
distal to the proximal end (Fig. 26).   Depression is infilled with sediment, with the edges 
remaining distinct and uncrushed except for a small portion along the posterior margin. 
Lunar is represented by ETMNH 3640 and ETMNH 9996.  Proximal surface is 
comprised of a convex L-shaped articulation facet— originates horizontally across the anterior 
margin with transition to an anterolateral to posteromedial orientation along the medial edge—
that articulates with the radius.  Anterior portions of the proximal and distal surfaces extend 
outward, relative to the remainder of the carpal.  Articulation with the scaphoid is rectangular in 
outline and is positioned directly proximal to the articulation with the magnum—positioned 
along the distal surface of the lunar—with the anterior-most portion of the facet projecting 
medially.  Proximal to the anterior portion of the scaphoid articulation facet is a shallow concave 
fossa.  Lateral surface exhibits ellipsoid articulations with the cuneiform distal to the anterior 
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portion of the proximal facet and along the lateral surface of shelf protruding laterally along the 
base of the anteroposteriorly trending section of the L-shaped proximal articulation facet.  Distal 
surface of lunar is comprised of a C-shaped articulation facet exhibiting a squared outline.  This 
c-shaped facet appears to exhibit a semilunar profile in medial and lateral view due to a trough-
like depression that trends across the transverse center of the bone.  An anteriorly trending, deep 
fossa separates the medial and lateral branches of the c-shaped facet. 
Further carpal material includes a moderately worn left cuneiform, ETMNH 13221.  
Cuneiform is mediolaterally compressed relative to anteroposterior length.  Dorsal surface 
exhibits a posteromedially positioned trench-like fossa that acts as an articulation site for the 
ulna.  Raised cancellous bone forms a horseshoe pattern that encircles the fossa laterally, 
anteriorly, and medially.  A knob-like protrusion extends medially, distal to the proximal surface 
before transitioning into an anteriorly reducing ridge.  Lateral surface exhibits a shallow 
depression distal to the trench-like fossa.  Distal surface exhibits an ellipsoid articulation facet 
with a moderate transverse trench-like depression resulting in a semilunar profile in lateral and 
medial view.  Also the posterior-most portion of the ventral facet extends distally and appears 
rounded but exposure of cancellous bone indicates the potential for a variable structure.   
Robust astragali, ETMNH 574 and ETMNH 17218, possess convex medial edges and 
concave lateral edges.  Morphology varies between the two specimens, with ETMNH 574 being 
more anteroposteriorly elongate compared to the squat ETMNH 17218 (Table 11).  Proximal 
trochlea exhibits a dorsomedial to ventrolateral trend with the lateral trochlea exhibiting a more 
elongate condition than the medial trochlea.  Distal trochlea is otherwise shallower than the 
proximal trochlea.  Dorsal surface exhibits a deep ellipsoid fossa between the distal and proximal 
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trochlea that opens proximally.  Articulation with the calcaneum exhibits a hemispherical, 
convex and robust condition trending proximolaterally to mediodistally. Extent of the 
articulation with the calcaneum over the posterior surface differs between ETMNH 17218 and 
ETMNH 574 with the latter being mediolaterally compressed but proximodistally elongate, 
whereas the former exhibits a more robust, squat condition. 
 
Table 11.  Measurements (mm) of indeterminate tayassuid astragali 
 INSM INSM ETMNH ETMNH UNSM 
 71.3.144.3046 71.3.144.3051 17218 574 76071 
GLL 41.625 45.56 33.89 38.77333333 42 
Bpt 20.71 23.82666667 21.42333333 18.33 21.5 
Bdt 21.89666667 25.87 20.81666667 21.42 22 
GDM 21.73 25.085 19.02666667 19.36  
GDL 22.872 24.43 18.83666667 19.87666667  
GLM 36.21 40.53666667 31.09 34.51  
*Approximation 
 
Proximal phalanges exhibit an elongate condition that reduces in depth anteriorly (Fig. 
27).  The proximal end exhibits a rounded trapezoidal outline in proximal view but appears to 
exhibit a semilunar outline in lateral and medial views.  A dorsoventrally trending, moderate to 
deep elliptical fossa is centrally positioned on the proximal surface and is bound by similarly 
shaped but shallower fossae on each side.  Dorsal surface of the shaft is mediolaterally convex 
whereas the ventral surface exhibits a trench-like concave fossa.  This concave fossa trends along 
the centerline of the proximal portion of the phalanx, being bounded by proximodistally trending 
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tuberosities.  These tuberosities then extend into a moderate—ETMNH 3639—to shallow—
ETMNH 12264 and ETMNH 17220—ridge.  A ventral fossa opens along the posteroventral 
margin of the proximal head ventral to the deep trochlear fossa.   Two weak protrusions are 
positioned on the medial and lateral margin of the shaft’s ventral surface just distal of the 
anteroposterior midline of the phalanx. Both ETMNH 13918 and ETMNH 10546 exhibit 
moderate ventral protrusions relative to the other specimens observed.   Distal head exhibits two 
rounded ellipsoid trochlea that trend dorsomedianly.  Circular to ellipsoid fossae of moderate and 
shallow depth are positioned both medial and lateral to the distal trochlea, respectively.  
Evidence for ventral protrusions is lacking in ETMNH 3638, which also exhibits reduced fossae 
positioned medial and lateral to the distal trochlea. 
Complete to partial medial phalanges are represented by ETMNH 5476, ETMNH 12178, 
and ETMNH 17221 (Fig. 27).  Proximal surface of the phalanges is dominated by the ellipsoid to 
oval outline of the facets that articulate with the distal trochlea of the proximal phalanx.  
Articulation surface is comprised of two dorsoventrally trending shallow to moderate fossae 
separated by a moderate ridge.  A posterior—ETMNH 5476—to posteroventral—ETMNH 
17221 and ETMNH 12178— knob-like extension of the ventral surface is present in all observed 
specimens.  An external fossa trends across the dorsal surface of the knob-like protrusion in 
ETMNH 12178, whereas ETMNH 5476 and ETMNH 17221 are too damage to view this 
character.  Fossae of the proximal articular surface in ETMNH 5476 and ETMNH 17221 diverge 
dorsally along the proximoventral edge of a small triangular, posteriorly trending process.  
Dorsal surface of the shaft is convex whereas the ventral surface is flattened.  Distal trochleae are 
bulbous, reduced dorsally with medial rounding while the lateral and medial edges are flat.  A 
moderate to deep trench-like fossa follows the ventral-exterior to dorsal-interior trend of the 
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external trochlea.  Each of the medial phalanges exhibits some degree of wear and/or damage 
along the dorsal surface of the distal head at the juncture with the dorsal surface of the shaft.  
This manifests as a ring of exposed cancellous bone along the boundary of the distal trochlea.  
An approximately 2.8mm circular pathology, bearing exposed cancellous bone, is present on the 
distal surface of the external trochlea in ETMNH 5476. 
Isolated ungual, ETMNH 17350, possesses a triangular lateral and dorsal outline (Fig. 
27).  In both ETMNH 17350 and ETMNH 3637, the proximal head exhibits an articulation facet 
that is comprised of two shallow to moderate, angled fossae that are separated by a shallow 
ridge.  Exhibiting a semilunar profile in lateral view the proximal articulation facet is dorsal to a 
depressed region that bears the beginning of the lateral and medial ledge.  This ledge originates 
along the ventral surface of the lateral and medial edges of the ungual and trends the ventral 
outline of the bone in ETMNH 17350.  A thin and shallow furrow demarcates the ledge from the 
main body of convex side of the ungula, until its transition to a shallow shelf along the interior 
concave edge of the bone.  Foramina are positioned dorsal to the shelf along the convex and 
concave sides approximately 5 mm distal to the ventral margin of the proximal articulating 
facets, along the anteroposterior midpoint of the ungual, and at the distal tip of the ungual. 
Cranial fragments are represented by ETMNH 491, ETMNH 3642, and ETMNH 6767 
(Fig. 28).  Specifically, ETMNH 491 is a posterolateral portion of the frontal with the lateral 
edge, exhibits the dorsal margin of the orbit and the posterolaterally extending postorbital 
process.  This fragment is comprised of corticol bone with the ventral and medial surface 
exhibiting a very sinuous condition.  Partial left zygomatic wing, ETMNH 6767, is comprised of 
a reconstructed glenoid fossa, squamosal portion of the zygoma and lambdoid processes, and a  
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Figure 27. Proximal, medial, and distal phalanges of GFS indeterminant tayassuid material.  Proximal phalanges include ETMNH 
3638, 3639, 10546, 12264, 13918, and 17220.  Medial phalanges that were observed include ETMNH 5476, 12178, 17221.  Observed 
unguals include ETMNH 3637 and 17350.  Views (left to right): dorsal, ventral, lateral, medial, proximal (top), and distal (bottom). 
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Figure 27. (Cotinued). 
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portion of zygomatic wing.  Reconstructions of the zygomatic wing represent an inflated 
structure comprised of highly sinuous cortical bone.  Anterior and posterior edges are missing 
from the specimen but a partial circular to ellipsoid muscle scar is preserved in part on the 
ventral surface.  This muscle scar, likely the rostral muscle fossa, is deep and bordered on all 
sides by raised ridges of cortical bone.  Posterior portion exhibits a posterior edge of the 
zygomatic wing that exhibits a posteriorly thinning anterolateral orientation.  Dorsal surface is 
flat with the central portion exhibiting an anteromedial muscle scar comprised of an elongate 
raised ridge.  Lambdoid process originates directly at the confluence of the posterior edge of the 
zygomatic wing and the jugal bar and is moderate in depth.  Glenoid fossa is positioned posterior 
and ventral to the zygomatic wing with the most concave point of the glenoid fossa being 
approximately level with the ventral surface of the zygomatic wing.  Exhibiting a semilunar 
outline in lateral and medial views the glenoid fossa is oriented ventrolaterally.  Partial 
symphysis, ETMNH 3642, is that is heavily reconstructed with the portions anterior of the 
canines missing.  Despite the heavy amount of damage to the specimen, a deep trench-like fossa 
is comparable to ETMNH 5615, however, the canines and canine alveoli, while present, are 
heavily damaged with the former lacking any enamel.  Cancellous bone comprises the internal 
portion of the symphysis and is visible through the reconstruction and along the missing 
surfaces. 
Fragmentary cervical vertebrae are represented by ETMNH 6460, which exhibits an 
acoelous condition with the procumbent anterior and posterior cotyles.  The anterior cotyle 
exhibits a shallow trench-like fossa that trends dorsoventrally along the median of the cotyle, 
whereas the posterior cotyle possesses a shallow to moderate concave depression.  Centrum is 
comprised of cancellous bone with the ventral surface exhibiting a deep anteroposteriorly  
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Figure 28.  Isolated tayassuid cranial fragments.  Specimens include ETMNH 491, 3643, and 
6767.  Views: A), lateral; B), dorsal; C), ventral. 
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trending fossa.  Fragments of the right transverse process bear an accessory foramen ventral to 
the posterior margin of the prezygopophysis.  Additional foramina split the transverse process 
with the anterior portion being comprised by an ellipsoid bar trending posteroventrally toward 
the ventral surface of the anterior portion of the prezygapophysis.  Prezygapophysis is dorsally 
oriented with anteroposteriorly trending elliptical facets whereas the shallowly convex 
postzygopophysis exhibits a circular to ellipsoid condition. 
Remarks. Dental material assigned as being indeterminate shared characteristics with 
other observed tayassuid material but lacked the necessary diagnostic characters to assign 
further.  For example, ETMNH 6739 is comparable to the i2 of ETMNH 5615 but the lack of 
diagnostic characters related to tayassuid incisors makes the assignment of genus and species 
tentative at best.  Isolated specimens, ETMNH 3777, ETMNH 5281, ETMNH 12435, ETMNH 
17222, and ETMNH 18603 are comparable to the general canine morphology exhibited by other 
tayassuid material—including ETMNH 5615.  However, tayassuid canines exhibit a relatively 
conservative morphology rendering the placement of specimens to the generic or specific level 
difficult. 
Assignment of ETMNH 593, ETMNH 778, ETMNH 6738, and ETMNH 13272 is 
difficult as these specimens are heavily worn, with most cusps being worn almost flat.  The M2’s 
present in ETMNH 778 appear to be directly comparable to UF 203559, a heavily worn left 
upper M2, due to similar wear pattern and proportions.  Dental proportions of ETMNH 593, 
ETMNH 778, ETMNH 6738, ETMNH 13272, and UF 203559 fall within the currently known 
ranges for the upper dentitions of Catagonus brachydontus, both observed and documented in 
Wright (1989), and Prosthennops serus of Schultz and Martin (1975) and Hesse (1935) (Table  
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12).  Furthermore, the presence of P. serus mandibular material at the GFS and Tyner Farm that 
exhibit larger dental dimensions than previously reported implies that the upper dentition is also 
larger leading to more overlap with Catagonus brachydontus.  Due to the excessive overlap with 
the known dimensions of C. brachydontus and P. serus and worn nature of the teeth generic and 
specific assignment is withheld. 
Despite exhibiting evidence for a submolariform p2 and p3, the excessive wear of 
ETMNH 779 prevents direct assignment of the specimen beyond the family designation.  Cheek 
teeth exhibit an outline reminiscent of C. brachydotus and P. serus with dental measurements 
falling within the known and observed ranges of the two species (Fig. 29). 
Despite variable degrees of wear, ETMNH 3642, ETMNH 6740, and ETMNH 12174, 
exhibit comparable tooth outline and cusp morphology to that of UF 133979 and UF 212395 
(Fig. 21).  Despite UF 133979 and 212395 being relegated to C. brachydontus, designation of 
ETMNH specimens is withheld until further deciduous material can undergo analysis.  This 
caution is due to deciduous tayassuid dentitions being relatively rare and lack sufficient 
diagnostic features to differentiate species (Slaughter 1966; Wright 1991).  Moreover, the limited 
sample of known deciduous material applicable to any of the Hemphillian species  
complicates the problem further as the potential variation is not fully represented leading to a 
biased interpretation. 
Cranial fragments—ETMNH 3642 and ETMNH 491—lack sufficient characters to 
assign to a taxonomic level below family.  Consequently, ETMNH 6767—despite being 
comprised of reconstructed fragments—appears to exhibit affinities to either M. elmorei or  
114 
 
 
Table 12. Dental measurements (mm) of indeterminate tayassuid upper dentition 
   ETMNH ETMNH ETMNH ETMNH UF  
  778 593 6738 13272 203559  
  Left Right Average      
P2 
APO 11.34        
APE 9.99        
AT 11.55        
PT 11.39        
P3 
APO 12.63    12.33    
APE 12.67    12.51    
AT 13.33    13.52    
PT 13.27    13.37    
M1 
APO 15.29     15.14   
APE      14.97   
AT 15.47     15.16   
PT 16.49     15.76   
M2 
APO 20.27 20.24 20.26    23.13  
APE 19.38 19.32 19.35    22.42333  
AT 18.98 19.04 19.01    20.96667  
PT 18.99 19.22 19.10    21.36  
M3 
APO 25.80   26.12     
APE 25.41   23.87     
AT 19.13   19.51     
PT 16.69   15.69     
*Approximation 
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Figure 29.  Dental measurements of ETMNH 779 (purple circle) with observed measurements for Catagonus brachydontus (blue 
diamond), and Prosthennops serus (green triangle).  Observed Catagonus brachydontus includes UF/TRO 406, 407, 408, 409, and 
414 and UF 12240, 12942, 17400, 18738, 18740, 24676, 24689, 53858, 124190, 133980, 133981, 212427, 217118.  Prosthennops 
serus and Prosthennops cf. P. serus include ETMNH 410, ETMNH 5615, UF/TRO 413, UF 166243, UF 220251, UF 212306, UNSM 
76052 (Schultz and Martin 1975), UNSM 76504 (Schultz and Martin 1975), and C.I.T. 610 (Colbert 1938).  Specimens designated as 
cf. Catagonus sp. (black X) include ETMH 3635, 3636, and 18605. 
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P. serus due to the placement of the glenoid fossa relative to the zygomatic wing.  Catagonus 
brachydontus exhibits a glenoid fossa that is positioned directly ventral of the trailing edge of the 
rounded wing-like zygoma.  Alternatively, UF 12265, M. elmorei, exhibits a glenoid fossa that is 
posterior and ventral to the posterior margin of the triangular zygoma that is similar to the 
preserved posterior margin of ETMNH 6767.  Moreover, the anterolateral to posteromedial angle 
of the posterior margin of ETMNH 6767 further mirrors UF 122665.  Conclusive assignment of 
ETMNH 6767 is withheld as a larger and less fragmentary sample of both M. elmorei and P. 
serus is needed for a reliable taxonomic assignment. 
Overall, there is an abundant quantity of postcranial material described from the GFS that 
can be designated as representing Tayassuidae due to its morphological similarities to Pecari 
tajacu, ETVP 5005.  Observations of the INSM and UF material display morphological 
similarities with the GFS material.  Currently, INSM tayassuid material is recognized using skull 
and dental material by Prothero and Sheets (2013) as representing Platygonus pollenae and C. 
brachydontus, whereas the Hemphillian UF material represents M. elmorei, P. serus, and C. 
brachydotnus (Wright and Webb 1984; Wright 1989, 1998).  Within the respective museum 
collections, INSM and UF postcranial material is only identified to the family level with generic 
to specific designations being made due to geographic and or temporal location bringing to 
question the validity of those assignments.  Moreover, due to the poor representation of pre-
Pleistocene tayassuid postcrania within the literature and limited curatorial information no 
generic and or specific designation can be made with certainty until further work can be 
conducted to determine the diagnostic characteristics of the postcranial elements.   
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In regards to postcranial elements the partial scapula ETMNH 3633 is comparable in 
morphology to INSM 71.3.144.3052—a fragmentary scapula— with the former being smaller 
except in measurements of the coronoid process (Table 13).  Comparison of ETMNH 10559 to 
INSM 71.3.144.3048 and INSM 71.3.144.3035 reveals similar proportions of the distal humerus 
despite the observation of smaller measurements (Table 9).  Of the astragali being observed, 
ETMNH 574 is most similar to INSM 71.3.144.30146, INSM 71.3.144.3051, and UNSM 76071 
despite proportional differences (Table 11).  Despite remaining proportionally similar to INSM 
71.3.144.3046 and INSM 71.3.144.3051 in depth, ETMNH 17218 exhibits the greatest variance 
compared to the other astragali in both length and width.  Comparable carpal elements between 
ETMNH and INSM collections are limited with ETMNH 9996 being proportionally comparable 
to INSM 71.3.144.3054 despite being physically smaller (Table 14).  Slight variation of ETMN 
3640 from ETMNH 9996 and INSM 71.3.144.3054 may be indicative of geographic, temporal, 
individual, and/or interfamilial variance.  Observations of third metacarpals indicate minimum of 
two morphotypes at the GFS due the greater length of ETMNH 592 compared to ETMNH 8272 
(Table 10).  Comparison of ETMNH 9997 to fourth metacarpals within INSM collections 
indicate that ETMNH 9997, despite being morphologically similar, differs proportionally from 
INSM specimens.  Proportional similarities are evident between ETMNH 12173 and INSM 
71.3.144.3041, but due to both metatarsal III and IV being incomplete this must be scrutinized.  
Variance between the observed metapodials is likely representing difference between species and 
geographic, temporal, sexual, and/or individual variation.  Larger more complete samples are 
necessary to place the specimens further.  Proximal and medial phalanges were only observed 
within GFS collections.  Similar to the third metacarpals a minimum of two morphotypes are 
present within the proximal phalanges, with ETMNH 3639 being much larger than ETMNH 
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3639, ETMNH 13918, ETMNH 12264, and ETMNH 17220 (Table 15).  Moreover, ETMNH 
3639 articulates with ETMNH 592 which may suggest that they are from the same individual.  
Outside of the differences in the morphotypes the remaining proximal and medial phalanges 
(Table 16) exhibit comparable morphology but lack apparent diagnostic traits. Isolated unguals, 
ISNM 71.3.144.3042 and INSM 71.3.144.3044, are comparable to ETMNH 17350 is dimensions 
(Table 17) However, INSM 71.3.144.3043 is proportionally larger than the former three in 
conjunction with a shallower trench-like fossa.  
Table 13.  Scapula measurements from ETMNH, UF, and INSM collections 
  INSM ETMNH 
  71.3.144.3052 3633 
Scapula 
Bp 35.06 32.97 
Dp 27.80 23.89 
Length of coracoid 
process 
8.40 11.06 
GCN  21.06 
*Approximation 
 
 
Table 14.  Carpal and tarsal measurements from ETMNH, UF, and INSM collections 
  ETMNH ETMNH ETMNH INSM INSM 
  3640 9996 13221 71.3.144.3054 71.3.144.3053 
Lunar 
GL 18.40 18.90  21.72  
GD 14.66 15.94  18.35  
Bp 13.06 17.53  19.90  
Bd 13.84 15.29  17.23  
       
Cuneiform GD   14.50   
       
Cuboid 
GD     32.33 
GL of dorsal 
surface 
    22.06 
GB     17.66 
*Approximation 
 
119 
 
 
Table 15.  Proximal phalanx measurements from ETMNH, UF, and INSM collections 
  ETMNH ETMNH ETMNH ETMNH ETMNH ETMNH ETMNH ETMNH 
  3639 12264 17220 774 3638 13918 10546 8830 
Proximal 
Phalanx 
GL 51.36 33.86 36.79  26.07 + 36.71 34.63  
Bp 19.20 16.78 15.82 14.10  12.92 13.11  
Bd 16.06 14.05 14.15  10.76 11.06 10.80 12.57 
*Approximation 
 
 
Table 16.  Medial phalanx measurements from ETMNH, UF, and INSM collections 
  ETMNH ETMNH ETMNH 
  5476 12178 17221 
Medial 
Phalanx 
GL 29.16 27.56 27.18+ 
Gbp 14.58   
Gbd 13.02 13.04 13.20 
Sbd 12.80 12.62  
*Approximation 
 
 
 
Table 17.  Ungual measurements from ETMNH, UF, and INSM collections 
  INSM INSM INSM ETMNH 
  71.3.144.3042 71.3.144.3043 71.3.144.3044 17350 
Ungual 
Gds 30.83* 37.4575 33.58666667 32.435 
B 13.95 19.73333333 17.97666667 14.82333 
Lds 30.702 35.7525 33.26 33.11667 
Mbs 11.6 17.29333333 14.74 12.60333 
*Approximate, + Incomplete Measurement 
 
 
 
 
 
120 
 
 
Sexual Dimorphism 
 Due to the incomplete and otherwise fragmentary condition of cranial material, sexual 
dimorphism was only applicable to ETMNH 5615.  Since ETMNH 5615 exhibits intact lower 
canines, comparison to Wright (1993:57, Figure 4) can be made.  Following Wright (1993:57, 
Figure 4) ETMNH 5615 represents a female individual based on the anteroposterior and 
transverse dimensions of the lower canines (Table 5).  Despite EMNTH 8046 exhibiting an intact 
upper canine alveolus, the lack of known material regarded as M. elmorei renders assignment of 
sex null until enough material is available to produce a sufficient sample. Isolated canines 
ETMNH 3777, 5281, 12435, 17222, and 18603 are not suitable to provide sex designation as the 
genus and species are unknown. 
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CHAPTER 5 
DISCUSSION 
Morphological Description and Comparison 
 GFS tayassuid specimens’ exhibit sufficient apomorphies (i.e., elongate postcanine 
diastema, molariform premolars, and being larger than other species of Mylohyus species (Cope 
1899; White 1942; Wright and Webb 1984; Wright 1991, 1998)) for assignment to Mylohyus 
elmorei. Other GFS tayassuid material is also associated as being Prosthennops cf. P. serus and 
cf. Catagonus sp., but further verification is required.   
Mylohyus 
Overall, identification of Mylohyus within the GFS material represents the only published 
occurrence of M. elmorei outside of the Bone Valley Fm. of Florida indicating that the species 
may have encompassed greater swaths of the southeastern United States than previously 
acknowledged (Fig. 30).  As a genus, Mylohyus exhibits a widespread distribution, both 
temporally and geographically, with M. fossilis being described within numerous geographically 
widespread late Blancan to Rancholabrean sites throughout the central and eastern United States 
(Kinsey 1974; Kurtén and Anderson 1980; Wright 1991, 1998).  Of the Hemphillian species, M. 
longirostris and M. elmorei, the former is known from the John Day region of Oregon from a 
single partial mandible according to Thorpe (1924) and Wright (1991, 1998).  Further material is 
attributed as exhibiting an affiliation to the species by Wright (1998) from the Hemphillian 
Mixon’s Bone Bed local fauna of Florida. M. elmorei is currently only known from partial 
mandibles, a single partial cranium, and isolated teeth from the Palmetto Fauna of the Bone  
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Figure 30. Clarendonian to Hemphillian tayassuid localities of North America.  Localities are taken from Wright (1998) with the 
addition of the Pipe Creek sinkhole (Prothero and Sheets 2013).  Localities bearing tayassuid material redered to “cf.” designation are 
marked in red.  Geospatial data is modified from MioMap (Carrasco et al. 2005) using Farlow et al. (2001). 
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Valley Fm in Florida (White 1942; Wright and Webb 1984; Wright 1991, 1998).  In total Webb 
et al. (2008) indicates that M. elmorei comprises 21% of the identified tayassuid material known 
from the Palmetto Fauna.  Webb et al. (2008) goes as far as to refer the species as being endemic 
to the southeastern United States; a claim that the presence of M. elmorei at the GFS does 
support.   
Prosthennops 
Confirmation of Prosthennops serus at the GFS would expand the known range of the 
taxon eastward and northward into the Appalachian Mountain region, making GFS the second 
eastern-most locality from which P. serus is recognized (Fig. 30).  Following Wright (1998), P. 
serus—senso stricto—is previously known from the early Clarendonian of Kansas (Cope 1877; 
Wright 1998), earliest Hemphillian of Oregon (Colbert 1938), earliest to late early Hemphillian 
of Nebraska (Hesse 1935; Schultz and Martin 1975), earliest Hemphillian to Blancan of an 
unnamed unit within Hidalgo, Mexico (Wright 1998), late early Hemphillian of Alabama 
(Hulbert and Whitmore 2006), and early Hemphillian Tyner Farm locality of Florida (Hulbert et 
al. 2009).  Material from the late to latest Hemphillian of the Coffee Ranch Fauna of Texas—
~6.6 Ma (Passey et al. 2002)—and Ocote Fauna of Mexico are also referred by Wright (1998), 
however no catalog numbers are referenced resulting in ambiguity regarding whether this refers 
to new or reassigned material.   Other localities listed by Wright (1998) as being comparable to 
P. serus are located within the earliest Hemphillian of the Deer Lodge Basin of Montana, late 
early Hemphillian Higgins Local Fauna of Texas, and late early Hemphillian of the Wray Fauna 
of Colorado.  Webb and Perrigo (1984) also refer a well-worn m3 as being comparable to the 
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species from the Gracias Fm. of Hondras, however, the worn nature of the tooth and predominant 
use of anteroposterior and transverse measurements make this identification suspect.   
Catagonus 
If the material assigned to cf. Catagonus sp. can be verified as being Catagonus, the already 
geographically widespread range of the genus can be expanded into Appalachian region in a 
similar manner as Prosthennops (Fig. 30).  Geographically widespread, Catagonus is known to 
occur throughout the Americas, however, the genus has not been previously identified within the 
Appalachian region.  Of the species currently known, C. brachydontus is the most likely 
candidate for occurring at the GFS due to the species being the only Hemphillian member of the 
genus recognized to date.  Specifically, C. brachydontus is previously designated as occurring 
within the late Hemphillian Ocote Fauna of Guanajuato, Mexico, and the latest Hemphillian of 
the Buis Ranch local fauna and Upper Bone Valley fauna of Oklahoma and Florida, respectively 
(Wright 1989, 1998).  Early Blancan (Lindsey 1984) material from the Yepomera and Concha 
Local Fauna of Chihuahua, Mexico is also recognized by Wright (1989, 1998) as representing 
the species.  Prothero and Sheets (2013) refers a partial maxilla as being comparable C. 
brachydrontus at the Pipe Creek Sinkhole based on linear measurements being within the 
variance observed by Wright (1989).  However, due to the excessive wear on the specimen in 
question—INSM 71.3.144.2003—and the use of circular reasoning, direct assignment to the 
generic and specific level is tentative.  Agreeably, INSM 71.3.144.2003 does exhibit an occlusal 
outline and brachydront condition reminiscent of C. brachydontus, however, due to the lack of 
the diagnostic cusps I suggest assignment of the specimen to cf. Catagonus sp.  
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Determination of Sex 
 Of the tayassuid material collected from the GFS only a single specimen, ETMNH 5615, 
can be attributed to a sex.  Following Wright (1993), ETMNH 5615 can be regarded as a female 
if the identification to species can be verified.  However, direct assignment of sex should remain 
questionable as the no other Prosthennops cf. P. serus material bearing intact canines has been 
recovered from the GFS as of the time of writing.  Without further P. serus material, 
geographical and temporal variation in the dimorphism of lower canines remains unknown 
leading to the potential for bias.  Assignment of ETMNH 8046 to either male or female displays 
a similar problem due to the sparse number of specimens attributed to M. elmorei.  Currently, 
ETMNH 8046 and UF 12265 are the only cranial material assigned to M. elmorei.  Wright 
(1993) refers to UF 12265 as a male individual—based on damaged alveoli—despite lacking 
other available material at the time of analysis.  Due to the limited number of specimens, the sex 
of ETMNH 8046 will be withheld until a larger sample can be acquired to properly evaluate the 
dimorphism within the species.   
Overall, analysis of Wright (1993) is not without further biases as many of the species 
described were poorly sampled.  Wright (1991, 1993) concludes that multiple Miocene tayassuid 
species exhibit discretely dimorphic canines despite a relatively small sample size, which to his 
credit is due to a limited fossil record.  Prosthennops serus, itself, was designated as being 
discretely dimorphic from the measurement of only twelve specimens.  Such small samples fail 
to demonstrate the full variation that the species may have exhibited.  Larger samples regarding 
Miocene tayassuids are required to assess Wright’s (1993) assertion of discrete dimorphism.  
However, analysis of extant and Pleistocene species is shown by Wright (1993) to be bimodally 
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dimorphic through the use of larger samples.  Nevertheless, the size of those samples may still be 
too small to adequately represent each respective species due to the large spatial and temporal 
ranges that the extant and Pleistocene species encompass.  
Comments on Paleobiology 
Ecology 
 Ecological trends of the Hemphillian species of peccary are considered to be varied with 
Webb et al. (2008) referring Mylohyus elmorei and Catagonus brachydontus of the Palmetto 
Fauna, of the mixed forest Bone Valley Fm, as being browse to browse-dominated mixed-
feeders.  Geochemical analysis of GFS tayassuid specimens demonstrate a similar profile, with 
DeSantis and Wallace (2008) indicating that the peccaries exhibit a C3 dominated diet.  Hulbert 
(2001) regards the Pleistocene Mylohyus as being a forest species that likely subsisted on fruits, 
nuts, and succulents on the basis of bearing a bunodont and brachydont dentition similar to the 
forest dwelling P. tajacu and T. pecari.  Dental pathologies on occlusal surface of the m1’s in 
ETMNH 8046 may reinforce this notion by demonstrating the potential for a high sugar diet that 
could be derived from frugivory.  The bunodont to zygodont C. brachydontus, on the other hand, 
is not restricted to forested environments, also being reported from the grazer dominated Ocote 
and Buis Ranch Faunas (Dalquest and Mooser 1980; Savage and Russell 1983; Wright 1989), as 
well as the forested wetland of the Pipe Creek paleosinkhole (Farlow et al. 2001; Shunk et al. 
2009; Farlow et al. 2010).  Despite exhibiting a bunodont dentition, P. serus exhibits a similar 
mixture of riparious grassland (Passey et al. 2002; Thomasson 2005; Montellano-Bellasteros and 
Jimenez-Hidalgo 2006), potentially mixed deltaic floodplain (Hulbert and Whitemore 2006), and 
forested—Tyner Farm (Hulbert et al. 2009)—habitats.  
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Variation of dental morphology in relation to habitat and subsequent diet are documented 
within the extant tayassuids (Woodburne 1968; Wright 1998).  According to Woodburne (1968) 
and Wright (1998), the bunodont condition is prevalent within the forested habitats of P. tajacu 
and T. pecari where a predominantly frugivorous diet is common (Kiltie 1981a).  Likewise, a 
zygodont condition is recognized as being present in both C. wagneri and P. tajacu within more 
xeric habitats where the consumption of succulents is much greater (Wetzel 1977; Wright 1998).  
Wright (1998) indicates that the fossil taxa may exhibits similar correlations between tooth 
morphology and diet with the caveat that a direct link between the two has not been determined 
quantitatively.  However, despite this caveat the development of a bunodont to zygodont dental 
condition within Tayassuidae appears —in both C. brachydontus and Platygonus pollenae—to 
correlate with the spread of grasslands throughout North America between 8 to 6 Ma (Cerling et 
al. 1997; Passey et al. 2002; Prothero 2006; Lukens and Driese 2014).   Assuming niche 
conservatism, C. bracydontus and P. pollenae may have exhibited a variable diet reminiscent of 
xeric populations of P. tajacu, with a greater degree of zygodonty indicating a greater 
incorporation of succulents within their diet relative to other food sources.  Being bunodont, P. 
serus may have prioritized seeds, tubers, and roots in a similar manner to the T. percari of the 
arid Gran Chaco and Caatinga of northeastern Brazil (Olmos 1992), within its western 
distribution, while following the typical forest to forest-edge diet within the GFS and Tyner 
Farm localities.  
Sympatry  
Sympatry of multiple tayassuids within the GFS indicates potential competition over 
resources and territory.  Extant tayassuids within the Gran Chaco region are reported by Mayer 
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and Brandt (1982) as exhibiting interspecific avoidance due to the seemingly temporal division 
of the habitat between the species.  Despite no studies having been conducted regarding the 
relationships of the three species within the sympatric habitats, Mayer and Brandt (1982) 
suggested the avoidance may be attributed to the use of scent glands to mark territories.  Kiltie 
(1982) identified niche partitioning between T. pecari and P. tajacu due to slight differences in 
the nuts and fruits consumed, with the former exhibiting a greater bite force.  However, despite 
the potential niche partitioning, T. pecari is not restricted from consuming the same foodstuffs as 
P. tajacu.  Bodmer (1989) reports both species consuming a similar proportion of fruit, with T. 
pecari more actively consuming the harder palm fruit seeds.  Kiltie (1982) suggests that T. 
pecari, despite being capable of consuming the same foodstuffs as P. tajacu, may exhibit 
preferences for harder foodstuff in times of resource shortages.  
Implications for Gray Fossil Site 
 Overall, the occurrence of M. elmorei, Prosthennops cf. P. serus, and cf. Catagonus sp. at 
the GFS does little to alter the previously recognized oak-hickory forest interpretation of the 
paleoenvironement (Wallace and Wang 2004).  However, the identification of M. elmorei and cf. 
Catagonus sp. at the GFS does provide further parallels to the Palmetto Fauna of Florida (Wright 
and Webb 1984; Wright 1989, 1998) whereas Prosthennops cf. P. serus may indicate a 
connection to the early Hemphillian Tyner Farm locality of Florida and multiple Clarendonian to 
latest Hemphillian localities in the western United States (Wright 1998).  Biochronology of the 
GFS remains unchanged through the inclusion of these three tayassuid species, at the time of this 
writing.  Temporal extents of P. serus and C. brachydontus do overlap within the latest 
Hemphillian (Wright 1998); however, no explicit dates are provided.  Of the localities known to 
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contain these species, only the Coffee Ranch Local Fauna has been directly dated, to 6.6 Ma 
(Passey et al. 2002); with other sites having an age assessed through biochronology.  Moreover, 
multiple occurrences that are referenced in Wright (1998) lack information regarding the referred 
material, and/or the diagnosis used to reach those assignments, rendering them questionable.  
Verification of the material assigned by Wright (1998), and radiometric dating of recognized 
localities, where permittable, may aid in further constraining the temporal extents of the GFS 
tayassuids.  However, the refugia status of the GFS may further complicate such observations. 
Within the pond setting of the GFS, the tayassuid material appears to represent attritional 
accumulation similar to what has been suggested for other taxa (e.g. tapirs) observed at the site 
(Hulbert et al. 2009).  Typically, fragmentary in nature, the known peccary material is 
disarticulated and dispersed across the site with few elements being in direct association with one 
another—i.e. ETMNH 8046.  This is in contrast to the Tapirus polkensis and Teleoceras sp. 
identified at the site, which ranges from disarticulated fragmentary material to nearly complete 
articulated specimens (Hulbert et al. 2009; Short 2013).  The fragmentary nature of the tayassuid 
material suggests that the known individuals did not die directly at the site, but rather within the 
surrounding drainage basin.  Post-death, runoff from precipitation likely transported the bones 
over a short distance, due to the limited evidence for traction damage, into the sinkhole.  
Moreover, only one specimen—ETMNH 12173–demonstrates potential evidence for predation 
and/or scavenging; indicating limited utilization, rapid transport and deposition, and/or 
preservation bias of unutilized material. 
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CHAPTER 6 
CONCLUSION 
Taxonomic analyses of the GFS tayassuid material has resulted in the identification of 
Mylohyus elmorei, Prosthennops cf. P. serus, and cf. Catagonus sp.  Dental elements indicate 
that all three taxa exhibit an MNI of two.  Indeterminate tayasssuid material indicates the 
presence of an additional four individuals—two adult and two juveniles.  A single specimen—
ETMNH 5615—is attributable to being female through comparison of canine dimensions to the 
data for P. serus in Wright (1993).  Due to the limited and fragmentary nature of the GFS 
tayassuid material, further conclusions regarding population dynamics and structure are 
impossible to make at the current time.   
Inclusion of the GFS peccary material with previous discoveries expands the known 
range of one species, M. elmorei.  GFS represents the only known locality containing M. elmorei 
outside the Palmetto Fauna of Florida.  This indicates that M. elmorei once exhibited a much 
larger range within the southeastern United States than previous known.  If the identification of 
the associated material can be fully verified, records of Prosthennops cf. P. serus and cf. 
Catagonus sp. within the GFS hold the potential to expand the ranges of both taxa east and north 
into the Appalachian region.  The presence of M. elmorei and potentially C. brachydontus 
specifically reinforce the parallels between the GFS and the Palmetto fauna of Florida (Webb et 
al. 2008).  Alternatively, the occurrence of P. serus within the GFS fauna would indicate a 
relationship with early Hemphillian Tyner Farm locality of Florida and the latest Hemphillian of 
the western United States (Wright 1998; Hulbert et al. 2009). Moreover, the presence of these 
three species would not alter the previous interpretation of the paleoenvironment and 
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biochronology currently accepted for the GFS.  However, the differences in dental and cranial 
characteristics among the GFS tayassuids indicate the potential for niche partitioning between 
the three sympatric species; however, further research is required to determine the extent of this 
relationship. 
Future Work 
 Despite cursory observation and comparison of the GFS material to UF and INSM 
collections, additional work is required to provide sufficient evidence for the proposed 
taxonomic assignments.  Namely, observing collections housed at the American Museum of 
Natural History and United States National Museum are integral to confirming the presence of P. 
serus at the GFS.  In particular, direct comparison of the GFS Prosthennops cf. P. serus material 
to the type specimen and other material house in the Frick collection should shed light on the 
geographical and temporal implications of the species and GFS’s potential role as a refugium.  
Likewise, C. brachydontus material that is related to the Ocote and Buis Ranch localities—
housed at the Midwestern State Museum and University of Michigan Natural History Museum, 
respectively—will need to be analyzed to verify its presence at the GFS.  Moreover, other 
localities that are listed as having P. serus and C. brachydontus in the literature, specifically 
Wright (1998), require verification, as little to no evidence is listed for taxonomic assignments. 
 Ecological interpretations regarding GFS tayasuid material can also be developed further.  
DeSantis and Wallace (2008) only sampled three tayassuid specimens; more importantly, two of 
the three samples came from a specimen likely comprising a single individual.  Isotopic analysis 
of the tayassuid dental material can be expanded to include all three taxa to determine if these 
specimens exhibit evidence for browsing diets typical of the GFS (DeSantis and Wallace 2008).  
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Additional analysis of microwear, in tandem with isotopic data, may also be imperative in 
determining the potential niche partitioning evident within the tayassuids, both within the GFS 
and at a regional scale.  Moreover, the sampling of peccary material from other Hemphillian 
sites, in conjunction with other recent and ongoing studies, is imperative to understand how the 
diet of the various peccary species varied throughout their respective ranges.   
In spite of a recent insurgence of research regarding peccaries, the Tayassuidae remain 
understudied.  A great deal of work is required to clarify many of the phyologentic and 
taxonomic problems that have arisen throughout the long history of research regarding the 
family.  In particular, tayassuid postcrania have been neglected, often being amassed in museum 
collection while only being relegated to taxonomic assignments based on spatial and temporal 
location (at most) or simply assigned to the family.  Extensive analyses of the postcranial 
elements available can increase the reliability of the interfamily phylogenetic relationships and 
solve the lingering ambiguities derived by relying on cranial and dental material (only) for such 
analyses.   Moreover, the relatively untouched nature of tayassuid postcrania leaves voids in the 
understanding of the pre-Pleistocene tayassuid biomechanics and subsequent ecomorphology. 
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